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PREFACE. 



CONSIDERING the number of works on 
Arithmetic which have been already published, it 
may be thought presumptuous in the author to 
have added to the number. But in the present 
improved state of the art of imparting instruction 
to youth, and consequent attention to the books, 
made use of fo|: that purpose, it will scarcely 
be argued that it is impracticable to furnish 
schools with books on any of the usual branches 
of school education better calculated for the pur- 
pose than those previously in use. Under this 
iftipression, the author has presented the " New 
Federal Calculator" to the public. Whether it 
is better cafculaied to facilitate the progress of the 
learner in the branch of study of which it treats 
than those which have preceded it, remains to 
be submitted to the test of experience. In form- 
ing the rules, particular care has been taken to 
render them as clear and explicit as possible, and 
to arrange them in such a manner that they may 
be readily committed to memory. The acquisi- 
tion of a thorough knowledge of the rules pre- 
paratory to working the examples which follow 
each of them, is particularly recommended, as 
the progress of the learner cannot fail to be very 
much facilitated thereby. 



ly PREFACE. 

The interrogations which follow the rides, 
are intended as an exercise to direct the attention 
of the learner in a particular manner to the rales, 
and to fix them more permanently in the memory. 
It will be observed that the examples are prin- 
cipally given in Federal Money or dollars and 
cents as being more conformable to the currency 
of our country, and the general mode of keeping 
accounts throughout the United States. 

From the nature of the work it b highly pro- 
bable that errors may still exist notwithstanding 
the care which has been taken to prevent them : 
When errors are discovered, it is particularly re- 
quested that they may be communicated to the 
author, for the purpose of being corrected in a 
future edition. 

Obser\'ations mipjht be made as to arrangement, 
&c. But as those interested in the subject can 
only judge of the merits of the work by an ex- 
amination of it, they are respectfully referred to 
the work itself, and solicited to give it such a 
perusal as may enable them to decide with im- 
partiality on its claims for admission into schools 
in comparison with other works on the same 
subject 

THOS. T. SMILEY. 
Philadelphia, November, 1824. 
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Signs* Sifi^ificatioiis. 

==: equal; as 205.= 1/. 
+ more; as 6+2=8. 
— less; as 8 — 2=6. 

X into, with, or multiplied by; as 6X2=12. 
-5- by (t. «. divided by) as 6 -T- 2=3, or, 2)6(3. 
: :: : proportion; a82 : 4 :: 6 : 12. 
V^orVSquare Root; asV64=8. 
^Cube'Root; as ^64=4. 
VFour h Root; as V64=S, &c. 

A Vi culum; denoting the several quantities oyer 
which it is ch'awn to be considered jointly as a aim- 
pie quantity. 



ARITHMETIC. 



Arithmetic is that part of the Mathematics which teaches 
the art of compntatioD hj numbers. 

All operations in Arithmetic are performed by means of 
the following %ures 

Cipher One Two Three FMxr Five Six Seven Eigbt Nine 
0, 1, 2, 3, 4, 6, 6, 7, 8, 9. 

NUMERATION. 

Numeration teaches the proper disposition of figures to ex* 
press anj proposed number, when that number is too great to 
be expressed bj a single figure. 

When a number is expressed bjr more than one figure, tibe 
value of each figure is determiaea by the situation which it 
holds in relation to the others, as represented in the following 
table. 

Numeration Tahk. 

m 
^& 






9 8 




One. 

Tkoeniihone, 

Three nundred and iweniy'Otte. 
4 Thousand S2l. 
54 Thousand 321. 
654 HiousandS^l. 

7 MUlions 654 Th4>UB. 32 1 . 
87 MUlions 654 Thous. 321 . 
987 MllionB 654 Thous. SSI. 
B 
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10 NUMERATION. 

By the foregoing table it appears that an/ figure in the 
units place, represents only its simple value, or so many ones, 
but by being placed in the tens place, represents ten times as 
miich as though it stood in the units place, by being placed 
in the hundreds place a hundred times as much as it would if 
placed in the units place, and ten times as much as it would if 
placed in the tens place, and so on. 

Though it is seldom necessary to make use of more than . 
nine places as in the table, yet it may be, exiended to a greater 
number by making places for thousands of millions, tens of 
thousands of millions, hundreds of thousands of millions, &c. 

To know the value expressed by any given number of fi- 
gures. 

Ruie, 

1 . Read the figures from right to left, units, tens, bun^ 
dreds, thousands, &c. as in the Numeration table. 

2. To the value of each figure when it stands single, add 
the name of its place and read the figures from the left to 
the right. Example, 321, three hundred and twenty-one. 

Questions, 

What is Arithmetic ? 

By what means are operations in Arithmetic performed ? 

What does Numeration teach ? 

When numbers are expressed by more tha» one figure, how 
is the value of each figure determined? 

Jlecite the Numeration table. 

Is it usually necessary to make use ef more than nine 
places to express numbers, when necessary, how is the num- 
ber of placed increased? 

Repeat the Rule to know the value expressed by any numr 
ber of figures? 

To write down a proposed number. 

Rule. 

Begin at the right hand and proceed towards the left, wri- 
ting units in the units place, tens in the tens placf?^ hopdredn 
in the hundreds place, and so on. 



ADDITION. 11 

Write down in figures sixtj«-fi?e. 

Write down ninety-six. 

Write down three hundred and fifty-one. 

Write down three hundred and ninety-six. 

Write down one thousand two hundred and fifty-six. 

Write down five thousand nine hundred and sixty-seren. 

Write down twelve thousand seven hundred and eighty-four 

Write down twenty-five thousand eight hundred and seventy- 
six. 

Write down seventy-six thou9and five hundred and ninety- 
seven. 

Write down one hundred and fifty-two thousand two hun- 
dred and sixty-five. 

Write down two hundred and ninety-one thousand seven 
hundred and fifty-one. 

Write doYni'four hw yi^rArl anH ■Oig^if jr - .ninA t^ftimfttt fj tWO 

hundred and ninety-six. 

Write down nine hundred and fifty-six thousand two hun- 
dred and seventy-five. 

Write down one million eight hundred and fifty-six thousand 
seven hundred and eighty-six. 

Write down twelve million four hundred and ninety-three 
thousand two hundred and twenty-one. 



There are two primary rules by which all operations in 
Arithmetic are performed, namely, Addition and Subtraction. 

ADDITION. 

The use of Addition is to ascertain the amount of two or 
more numbers when put together. 

Rule. 

1 . Set down any one of the numbers, and place under it all 
the rest in such a manner that units may stand under units, 
tens under tens, hundreds under hundreds, and so on, and 
draw a line under the last. 

2. Begin at the right hand or units column, and add to- 
gether all the figures contained in that column. 

3. Consider all the figures contained in the amount of the 
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coltiinn and set down under it ail Aove an ev«o number of 
tensy and cany one for ererj ten to the next column, pro- 
cee^'ng in the same manner until all the oolomns have been 
added up, setting down the whole amount of the last cohmin, 

Pro^/^Perfbrm the addition downwards, and if the amount 
is the same as when added upwards the work is right. 

QuesHons. 

How many ^imaiy rules are ftere in Ariftmetie, and what 
are they called? 

For what is Addition used ? 

How do you set down numbers which you intend to add 
together? 

Do yon commence at the right or left hand column of 
numbers whseh you with to add togftiher? 

When you hare found the amount of all the figures con- 
tained in a co^mn how do you proceed? 

How do you prove Addition? 

Mdiiion T^ble. 

To use the table, look in the outside left hand column for 
one of the numbers to be added and in the top column for 
the other number, then in the square opposite the one, and 
under the other, their sum will be found. 
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1 2 


SI 4| 


6] 


6 


7 


8 


9 


1 


2 3 


4 


5 


6 


7 


8 


9 


10 


2 


3 4 


5 


6 


7 


8 


9 


10 


11 


3 


4 5 


6 


7 


8 


9 


10 


11 


12 


4 


5 6 


7 


8 


9 


10 


11 


12 


13 


5 


6 7 


8 


9 


10 


11 


12 


13 


14 


6 


7 8 


9 


10 


11 


12 


13 


14 


15 


7 


8 9 


10 


11 


12 


13 


14 


15 


16. 


8 


9 10 


11 


12 


13 


14 


15 


16 


17 


9 


10 [11 


12 


13 


14 


ri5 


16 


17 i 18 J 
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ADDITION. 13 

JVb/e.— If the pupil is required to commit the foregoing 
table to memory his progress will be thereby rerj much fa- 
cilitated. 

Examples. 

<rj a § 

(l)l' (2)1 (3)1* 

1 4 8 

3 3 4 

2 1 2 

4 3 5 

1 5.7 

2 6 2 

1^ 21 28 2 9 3 5 1 4 4 




(7) i ? (8) f I i I (9) I i I H- (10)5 U r" ^" 

12 4 8 29 9 1769 876994 

30 1234 14678 213678 

43 6101 80032 482906 

24 3014 71897 809769 

6 5 5678 76989 .376989 



17 4. 



(II) (12) (13) 

3 8 9261 2136784 376969 4 

789794 8297698 49 7 6082 

8 49798 8297694 45 6 9 761 
-^487697 4 8 97695 82 13243 

9 99996 1234697 487696 2 
948219 7092032 4 '8 76920 



92 



^ 



(14) 


4 

(15) 




(16) 


. 3 7 8 5 6 


3 


7 8 2 6 9 


1 4 1 


9 7 5 


4 2 6 7 


5 6 7 2 


12 3 4 




7 2 


8 2 9 7 t 


1 4 




12 4 6 


3 4 6 7 6 


5 6 12 




2 13 2 


14 5 9 


2 7 5 




4 5 17 8 


4 2 7 


16 2 8 7 




10 2 7 6 


1 2 



17. Add 14, 16, 23, 29, 80, 31, and 100 together, and 
tell the amount. Ms. 293. 

18. What is the amount of 36, 97, 125, 384, 1176? 

Jins. 1818. 

19. What is the amount of 3797, 95, 2, 75, 876, and 
9750? Au. 14595. 

20. What is the amount of 205, 20, 840, 970, 367, and 
2001? Aw. 3403. 

21. What is the amount of three hundred and sixtj-five, 
eight hundred and seren, five hundred and sixtf , twenty-five^ 
tbirtj-seven, and one hundred and one? Jbu, 1895. 

22. What is the amount.of tfai«e hundred, seventy-five, two, 
forty-seven, Ihirty'three, nine thousand seven hundred and 
eighty-four, twenty thousand one hundred and fifty, seven 
hundred and sL^ty-five thousand and ninety-one, and one mil- 
lion seventy-five thousand and forty-seven? Jins. 1870529. 

23. Add Seventy-five millions nine hundred and sixty thou- 
sand eight hundred, two hundred and twenty-fire thousand,, 
mrd one hnndreckand forty together. Ans. 76185940. 

Practical Exereises. 

24. In one pocket I have thirty-fire marbles and in an- 
qther 21 , how many have i in all? Au, 56. 

25. John and Charles went to collect nuts, and when they 
had collected a quantity they sat down to count them, when 
John found he had collected 275, and Charles 1 96, how many 
nuts did both of them gather? Aa^. 471. 

26. Having a mind to buy a suit of new clothes, I went 
to the tailor's to see how much money would be necessary for 
that purpose, when I found he would charge for a coat 30 
dollars, for a pair of pantaloons 12 dollars, and for a waistcoat 
5 dollars, what will the suit cost at that rate ? Jhs. Aldoh. 



MULTIPLICATION. 15 

27. A merchant sent out }aM clerk to collect money; he 

. collected 50 dollars from one person, from a second 25, frotii - 
a third 125, and from a fourth 216, how many dollars did he 
collect in all? idns, 416. 

28. A man set out on a journey and travelled the first day 
37 miles, the second day 33 miles, the third day 40 miles, the 
fourth day 35 miles, how many miles was he at the end of 
the fourth day from the place from which he started? 

Ms. 145. 

29. A. has a flock of sheep containing thirty-four, B. has 
a £ock containing forty-seven, and C has a flock containing 
iifty-four, how many sheep are in all three of the flocks? 

Ai8. 135. 

30. A butcher bought of one nan, 25 head of cattle, of 
another 15, of another 40, and of another 9, bow many did 
he buy in all? Jlns. 89. 

31. A farmer has four fields, the first contains 8 acres, the 
second 15 acres, the third 19 acres, and the fourth 12 acres, 
how many acres are there in all the four? Am. 54. 

32. A flour merchant be«^ from one man 400 barrels of 
flour, for which he gare 2000 dollars, from another roan 550 
barrels, for which he gave 2750 dollars, how many barrels of 
flour did he buy, and how many dollars did he give for the 
whole? Am. 950 barrels. 4.750 dollars. 



MULTIPLICATION-^' 

SlultipKcation is a short method of perfonning Additioa 
when the same quantity is required to be added a given num- 
ber of times. 

There are three parts in Multiplication, viz. 

The sum to be multiplied is called the Multiplkand. 

The sum by which you multiply is called the Multiplier. 

The result of the operation is called the Product. 

The Multiplicand and Multiplier are likewise called bofli 
together/acfors, or that by which the operation is performel. 

Qaae !• - t-v 

When the Multiplier does not exceed 12. 
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Mule. 

1. Set down the multiplicand or number to be multiplied, 
and under the units place of the multiplicand the multiplier or 
number by which you multiply. 

2. Multiply each figure of the multiplicand in succession 
by the multiplier, •set down the amount^ and carry in the same 
manner as in addition. 

Proof.— -Multiply the multiplier by the multiplicand. 

JVbfe. — ^Multiplication and addition may likewise be proved 
by casting out the nines, but as the work will sometimes prove 
by that method when in reality wrong, the rule is omittea. 

Before proceeding further, it is indispensable that the 
Fearner should commit the following table to memory. 

MfdHpliccUian Table, 



Twice 

1 make2 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 



4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 



3 tiroes 


4 times 


5 times 


6 times 


1 makes 


1 make4 


1 roake5 


lmake6 


2 . 6 


2 


8 


2 


10 


2 12 


3 9 


3 


12 


3 


15 


3 18 


4 12 


4 


16 


4 


20 


4 24 


5 15 


5 


20 


5 


25 


5 30 


6 18 


6 


24 


6 


30 


6 36 


7 21 


7 


28 


7 


35 


7 42 


8 24 


8 


32 


8 


40 


8 48 


9 27 


9 


36 


* 


45 


9 54 


10 ft 20 

11 '«3 


10 


40 


50 


10 60 


U 


44 


11 


55 


U 66 


12 36 


12 


48 


12 


60 


12 72 



7 times 

1 make7 

2 14 

3 21 

4 28 
35 
42 
49 
56 
63 
70 
77 
84 



5 

6 

7 

8 

9 

10 

11 

12 



8 times 

Imake 

2 
-3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



9 tiroes 
1 roakt 9 



18 
27 
26 
45 
54 
63 
72 
8] 
90 
99 
108 



10 times 
1 make 10 



2 
3 
4 
5 
6 
7 

a 

9 
10 

11 

12 



20 
SO 

40 
50 
60 
70 
. 80 

'tfo 

100 
110 
120 



II times 
1 make 11 



3 
4 
5 
6 
7 
8 
9 
10 

u 

12 



22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



12 times 
1 make 12 



3 

4 

5 

6 

7 

8 

9 

10 

U 

12 



24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 

55pS 
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MULTTPITCATION. t7 

JVb/e. — ^The multiplication tabile has not been usnailj ex- 
fended fiirther liian twelve but may be extended to anj man- 
ber at pleasure, and if committed to memory to 50 or 100 
will w^ll repay tbe trouble of Teaming it. 

Questions. 

What is Multiplication? 

How many parts are there k MnlUplication? Name them. 

By what name are the multiplicand and multipliier together 
called? 

. Repeat the rule for performing Multiplication, when the 
multiplier does not exceed 12. 

How do you prove multiplication? 

Repeat the multiplication table. 



Multiplicand.' 



Multiplicand.' 

( 1 ) 1^12 (2) 321434 iS) 32012341 (4) 4S1032413 

2 2 2 2 



26424. 642868 64024682 842064826 

J '■■■-' 
(5) 467^19046 (6) 8270198049 (7) 7482976857 
'2 2 '2 



9356438092 16540396098 14965953714 

(8) 3948769768 (9) 87051298 ( 10) 976201698769 
3 4 ' 5 

, .,.* iiSi^— / 

11) 456978426976 (12) 807969^9 (13) 9769842^769 
6 .-^7 8 



(14) (15) (16) 

28769842369 769829769478 " 5697698976845 
9 10 ' 11 
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MULTIPWCATlOPf. 


(.17) 
7029876956 


(18) 
84976876989 


(19) 
9021681409671 


12 


12 


12 


20. Multiply 

21. — 


4218 by 2 
7321 by 3 


Ms. 8436 
— 21963 


22. 


87692 by 4 


— 350768 


23. — 


95698 by 5 


^ 478490 


-. 24. — 


10691 by 6 


— 64146 


25. — 


31078 by 7 


— 217546 


26. — 


109019 by 8 


— 872152 


27. — 


900078 by 9 


— 8100702 


28. — 


826870 by 10 


— 8268700 


29. — 


278976 by 11 


— 3068736 


30. — 


12569769 by 12 
Case 2. 


— 150837228 


When the multiplier exceeds 12, 


and consists of two or 


more figures. . 


Rule. 





1. Set down the multiplicand and under it the multiplier, 
in such a manner that units may stand under units, tpns under 
tens, hundreds under hundreds, and so on. 

2. Then proceed to multiply all the figures of the multi- 
plicand by the units figure of die multiplier, setting down the 
product as befoie^ 

3. After having multiplied by the units figure of the mul- 
tiplier, then take the tens, hundreds, &c. proceeding, in the 
same way witk every fi^^ure^-Qhsfining when you multiply by 
the tens figure of the multiplier to set down the first figure 
of the product under the tens figure of the multiplier, and 
when by the hundreds the first figure must be set under the 
hundreds of the multiplier, &c. 

4. Add together the several products exactly in the places 
in which they stand, and you will hf^ve the last orlinal product. 

Q^e8tion8, 
When the multiplier exceeds 12, and consists of two or 
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more figures, wben you have set down the multiplicand how 
do you set down the multiplier? 

How do you then proceed? 

After you hare multiplied by all the figures of the multi- 
plier and set down the product in their proper places^ what is 
to be done to obtain the last or final product? 

Examples, 



(31) 375 multiplicand. (S 
15 multiplier. 


52)487, 
25 




(33) 978 
375 


1875 




2435 




4890 


375 




974 




6846 










2934 


5625 product. 


- 


J2175 






366750 


(34)39786948 
197 


(35) 4978829 
408 




(36) 8735698 
5706 


V^7) 84016978 


(38) 49569876 


(39) 9637842 


3761 


x"" 


4817 


.Bns 


9078 


40. Multiply 

41. — 


9786 by 
8475 by 


13 

29. 


127218, 
245775 


4% — 


11271 by 


35 


— 


394485 


43. ~ 


19004 by 


305 


— 


5796220 


44. — 


76976 by 


489 


— 


37641264 


45. -^ 


84769 by 


976 


— 


82734544 


46. ^ 


1978987 by 


4809 


-r- 


9516948483 


47. — . 


9807094 by 


5047 


-r 


49496403418 



Cases, , 

When there are ciphers at the right pf either the multi- 
plicand or multiplier. 

RuU. 

1. Multiply as in the preceding case^ only omitting the pi- 
pheirs, 



so MULTlPtlCAZlOX. 

2, Then add together the aeveral products and piaee to the 
rijrht of the amount as many ciphers as there are to the rigbt 
of both the factors. 

Question. 

Repeat Ihe rale for penorming operations in muItipIicatioD 
when there are ciphers to the right of one or both factors. 

Eaampks, 

48. Multiply 3700 by 200 Jhis. 740000 

49. — 4870 by 2500 — 12176000 

50. — 408700 by 906000 — 370282200000 

51. — 876956 by 990000 — 868186440000 

Case 4. 

When the multiplier is exactly equal to the product of any 
two figures in the multiplication table^ the operation may be 
performed by the following 

Bute. 

Multiply first by one of those figures, and that product hy 
the other; the last product will be the answer. 

Q^estian, 

Repeat the rule for performing the operation in multiplica- 
tion when the multplier is the exact product of two numbers 
in the multiplication table. 

Examples, 

(52) Multiply 476 by 25. 5 times 5 are 25. 

2380 
5 

Jlns. 11900 

53. Multiply 8976 by 48 Ans. 430848 

54. — 7696 by 81 — 623376 
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55. Multiplf 87698 bj 72 Jtn$, 63143S6 

56. — ^0784 bj 108 — 2244672 

57. — 81207 by 132 — 10719324 

58. — 47696 by 144 — 6868224 

59. ~ 75687 by 56 — 4238472 

60. — 34075 by 36 — 1226700 

Practical ExcrciatB, 

61. A man bas 5 bags of money, and each bag eontains 
25 dollars, how many dollars bas he in all? Jhu. 125. 

62. Charles has 15 marbled, and John 4 times as maoy^ 
kow maoy has John? Jhu. 60l 

63. A gentleman owns 7 houses, from each of which he 
reeeires yearly 250 dollars for rent, how much a year does he 
receive from the seyen? Jiu. 1750. 

64. A labourer hired himself to a farmer for 4 years, at 
150 dollars a year; how many dollars did the labourer re- 
ceive for his four years, labour? •Ans, 600. 

65. A gentleman is desirous to purchase 25 shares of bank 
stock at 100 dollars per share, how much money must he 
pay for the 25 shares? .-^tw. 2500. 

66. A mason having built a house found that he had used 
18175 bricji:s in building it, supposing he is desirous to build 
14 houses of the same size, how many bricks will be necessary? 

Aw. 254,450. 



SUBTRACTION. 

Subtraction is used to ascertain the difierenee between two 
given numbers. 

The larger number is called the minuend, the less the sub* 
trahend, and their difference remaindei*. 

I 
Ride. 

1 . Set down the larger number first, and under it, (with 
units under unit*, tens under tens, &c.) the less number. 

2. Then begin at the right hand or units, place and take 
the lower figure from that which stands immediately abovej 

C 
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SUBTRACTIOK. 



if th6 upper figure be more than the lower, and s.et down the 
remainder. 

3. But if the upper figure be less than the lower, add ten 
to the upper figure, take the lower figure from the -amount, 
set down the remainder, and carrj one to the next lower fi- 
gure. 

Proof. 

Add the less number and the remainder together, and the 
amount will be equal to the greater number. 

Qiaesiions* 

• 

For what purpose is Subtraction used? 
What names are used to distinguish the larger number, 
smaller number, and the difference between the two numbers? 
Repeat the rule for performing operations in subtraction? 
How is subtraction proved ? 

Subtraction table. 

To make use of this table find the less number in the left 
hand perpendicular column, and opposite to it in the horizon- 
tal column the number from which you wish to take it, the 
figure immediately above in the top line will show their tlif- 
ference — As 3 from 7 and 4 remains. 



|1|2 3|4|a|6|7|8 9 


1 1 2 1 3 1 4 |. 5 1 6 7 1 8 1 9 10 


2 1 3 1 4 1 5 1 -6 1 7 1 8 1 9 | 10 11 


3 4 1 5 1 6 1 7 1 8 1 9 1 10 1 11 12 


4 5 1 6 1 7 1 8 1 9 ( 10 1 11 1 12 1 13 


5 6 1 7 1 8 1 9 i 10 1 11 1 12 1 13 1 14 


6 7 1 8 1 9 1 10 1 11 t li^l 13 1 14 15 


7 8 1 9 ( 10 1 11 1 12 1 13 1 14 1 15 16 


8 i 9 j 10 1 11 1 12 1 13 1 14 1 15 1 16 17 


9 1 10 1 11 1 12 1 13 1 14 , 15 1 16 1 17 18 



SUBTRACTION. 



^3 



Examples, 

(1) 421S52 minuend. (2) 8576978 (3) 37569482 

210141 subtrahend. 3246153 24978769 



211211 remainder. 5330825 




12590713 


(4) 859768 (5) 9076048 


(6) 


532147878 


124978 7940689 


(9) 


139876956 


(7) 100000 . (8) 75381478 


102070845 


84321 39040217 


Remain 


19768799 

• 


10. From 196 take ST. 


159 


11. _ 487 — 96. 


.^ 


391 


12. _ 875 — 302. 


— . 


573 


13. ^ 967 — 351. 


... 


616 


14. _ 1001 — . 487. 


«. 


514 


16. — 9765 — 1307. 


-^ ■ 


8458 


16. — 87696 — 10091. 


.1^ 


77605 


17. ~ 455692 — 300120. 


-^ 


155572 


18. --. 1000000— 1. 


— 


999999 



Practical Exercises. 

19. Henr7 has 25 marbles, «nd Chdirles 8^ how many 
more has Henry than Charles? Jlns, 17. 

,, 20. William bought 75 nuts, and Edward 42, how many 
has William more than Edward? Am. 33. 

21. There are two piles of bricks, in the greater pile there 
are 7896 and in the less 4389, how many more are there in 
the greater pile than in the less? Ans. 3507. 

22. A merchant bought 4875 bushels of wheat, out of 
which he sold 2976 bushels, how many bushels has he left? 

Jlns. 1899. 

23. I. deposited in bank 1240 dollars; I drew out at one 
time 375 dollars, at another 567, at another 140, how many 
dollars still remain in bank? ^nsi 158.. 
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S4 DIVISION. 

U. A farmer had 5487 acres of land, he sold to A. SK^ 
to B. 750y and to C. lOQO acres, how manj had he left? 

Aw. 3412. 
$5. A grocer hought 25 hogsheads of sugar, coDtainiog 
250 hundred weight; and sold 9 hogsheads containing 75 
bttndred weight; how manj hbgsheads, and how many hua* 
dred weight had be left? 

Arts. 16 hogsheads, 175 hundred weight. 



DIVISION. . 

DiTision is a short method of performing a number of sub- 
tractions, when the numbers to be subtracted all express the 
«ame quantity. 

There are four terms made use of to designate the differ* 
ent parts of the operation of dividing, viz. 

The number to be divided is called the dividend. 

The number by which it is divided is called the divisor. 

The number of times the divisor is contained in the divi- 
dend is called the quoHerd. 

If there is any left after the operation is completed, it is 
called the remainder and is always of the same denominatioB 
with the answer. 

When the divisor does not exceed twelve the operation is 
performed by short division. 

SHORT DIVISION. 

Rule. 

1 . Place the divisor to the left of the number you wish to 
divide. 

2. Consider how many times the number by which you 
divide is contained in the first figure or figures of the number 
to be divided, and set down the result, noting whether there 
be any remainder. 

3. If there be no remainder, consider how often the divisor 
is contained in the next figure, but if there be a remainder 
consider the next figure what it would be if the remainder 



stood at its left side, consider how often the diyisor is con- 
tained in them, and set down the'result. 

Proof. 

Multiply the quotient by the divisor and add in the re-> 
mainder if any, the product will equal the dividend. 



What is division ? 

Name the four terms made use of to designate the differ- 
ent parts of an operation in division. 

By what name is the number to be divided called? 

By what name is the number by which another is divided 
called? . ^- 

What is called the quotient? '^ 

What is called the remainder? 

How is division performed when the divisor does not ex- 
ceed 12^? 

Where do you place the divisor ? 

How do you proceed after having placed the divisor to th6 
left of the dividend ? 

If there be a remainder, or if there be no remainder, how 
do you then proceed? 

How is division proved? 

DIVISION TABLE. 

1*0 use the table 

Look for the divisor or number by which you wish to 
divide in the left hand perpendicular column. 

Then trace the horizontal column in which the divisor 
stands until you find the dividend or number into which you 
wish to divide, then trace that column to the top and you 
will find the product or number of times the divisor is con-* 
tained in the dividend. 

If you cannot find the exact number into which you wish 
to divide in the table look for the next less one, and At 
difference between them will be what is oven 

2 c 



Og 



tifmoft* 



y 



1 


2 


3 


4 


"5 


6 


7 


8 


9 


10 


I'i 


Hi 


2 


4 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


3 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


16 


20 


24 


28 


32 


36 


40 


44 


48 


5 


25 


30 


35 


40 


45 


50 


55 


60 


6 


36 


42 


48 


54 


60 


66 


72 


7 


49 


56 


63 


70 


77 


84 


8 ' 


64 


72 


80 


88 


96 


9 


81 


90 


99 


108 


10 


100 


110 


120 


11 


121 


132 


12 


144 



Esample9. 

(I) m (3) ' (4> (5) (6) 

2)482 2)648 3)963 4)484 2)326 2)3847 



241 



324 



321 



121 



■ (7) 
2)56789768 



, (8) 
3)3829768769 



163 1923+1 

(9) 
4)469769876 



i>)«497687$9 

(13) 
S)t0fi69687 



6)75697687^ 

' m 

(14) 
9)376948769 



7)87694213628 

(16) 
11)8769£6?8« 





i>msioN. 




37 




<16) . 


(17) 




12)4976876946782 


12)89769762048769 


18. Divide 


3976 by 


2 Jns. 


1988 


19. 


8769 bj 


3 — 


2923 


20. 


47876 bj 


4 — 


11969 


21. 


8767 by 


5 — 


. 1753+fi 


22. 


9698 by 


6 — 


16164ft 


23. ^ 


97899 by 


7 — . 


13985+4 

ioom+1 


24. 


80409 by 


8 — 


25. 


981021 by 


9 — 


109002+9 


26. 


897697 by 


10 — 


89769+7 


27. 


9876978 by 


11 — ' 


897907 + 1 


28. 


4967844 by 


12 — 


413987 




Practical Exercises. 





29. Two boys have 12 apples^ which Hkey divide equally 
lietween them, how many haye they each ? Jhis, 6. 

30. If 350 dollars be divided equally among 7 men, how 
much will be the share of each man ? •Sns, 50. 

31. What is the quotient of 8736 divided by 8, and by 4? 

^tw. 273 

32. There was a number of persons concerned in the pay- 
ment of 3966 dollars, and every person paid 3 dollars, bow 
»any persons were there ? j9n9. 1322. 

LONG DITISION. 

Long Division is used when the divisor exceeds 12. 

Ruk. 

1 . Place the divisor to the left of the dividend as in short 
dfivision. 

2. Consider bow often the divisor is contained in the least 
ftumber of figures into which it can be divided, and set dowB 
the product to the right of the dividend. ^ 

3. Multiply the figure set at the right of the dividend by 
the divisor and set Ae product under the figures in whteb 
you considered bow often the divisor was contained* 
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28 Division. 

4. Subtract the product from the line above it, and set 
down wbat remains, which must alwajs be less than the di^ 
visor. 

5. Bring down the next figure to the right of the remain- 
der, and proceed as before, till all the figures of the dividend 
are brought down. 

When there are ciphers at the right of both factors the 
operation may be shortened bj cutting off an equal number 
of ciphers from each. 

% Q^e8^ion8, 

When is long division used ? 

In what manner do you place the dividend and divisor, 
when working long division ? 

When you have considered how often the divisor is con- 
tained in the least number of figures into which it can be di- 
vided, where do you place the result? 

When you have multiplied the figure placed at the right of 
the dividend by the divisor, where do you" set the product? 

How do you then proceed? 

Examples, 

' IS^ Dirif. Divid. Product. (^aS Divii. DWid. Product. 

^ ^ 13)8769(674 ^ ^ 27)984376(36458 
78 81 



96 


174 


91 


162 


59 


123 


52 


108 


... 




7 remainder. 


157 




135 




226 




. "^ 216 




10 remainder. 



Divisiosr. 





Divide 


by 


«f91«. 


rem. 


zs. 


875 


13 


67 


4 


36. 


476 


15 


31 


11 


37. 


958 


18 


53 


4 


38. 


1475 


28 


52 


19 


39. 


4277 


31 


137 


30 


40. 


^5757 


37 


696 


5 


41. 


256976 


41 


626r 


29 


42. 


337979 


48 


7041 


11 


43. 


997816 


59 


16912 


• 


44. 


999987695 


98 


10203956 


7 


45, 


4697680424 


125 


37581443 


' 49 


46. 


587690204886 < 


396 


979015668 


358 


4,7. 


4876020048769 


876 


5566232932 


337 


48. 


8769826000402 


1478 


5933576454 


1390 


49. 


98769768720497 


87696 


112627451 


80801 


50. 


89764789760000 


976800000 


91896 


7769« 


51. . 


478976821400000 147698000000 


3242 ia'49054 



Practical Exetcisea, 

52. What is the quotient of 9847 divided bj 45? 

Ans. 218 rem. 3T. 

53. What is the quotient 1259678 divided by 391 ? 

Au. 3221 rem. 267. 

54. The prize money to be divided among a crew of 14$ 
men is 225476 dollars, what is the share of each man ? 

^ns. 1523 renK 72. 

55. If a field containing 25 acres-produces 375 bushels of . 
wheat, how much is that for one acre? Jins. 15. 

5S. What number must be multiplied by 75 to . produce 
87735840 ? jSns. 1 1698 11 + 15. 

57. If 99700 pounds of bread be divided among 4985# 
soldiers, what will be^ the share of each man? . •^na. 2. 

When the divisor is the exact product of any two figures 
multiplied together, the operation may be performed by the 
following 

RuU. 

1 . Divide by one of the figures^ and then divide that pro* 
duct by the other. 

2. If remainders occur, multiply the last remainder by the 
tost divisor, and add in the first remainder. 
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30 DIVISION. 

3. If no remainder occurs when dividing by the last diyisor^ 
the first remainder, if any, is the true remainder. 

Questions. 

When the divisor is more than 12, but is the exact pro- 
duct of any two figures multiplied together how will you 
proceed? 

If remainders occur when dividing by both divisors, how 
will- you obtain the true remainder? 

If no remainder occurs when dividing by the last divisor, 
and one occurred when dividing by the first divisor, is that the 
true remainder? 

Examples. 

58. What is the product of 976 divided by 56? 
7 times 8 are 56. 7)976 *<4V 

8) 139 +3 1 st remainder. 

1 7 -f 3 2d remainder. 

7 . 

21 
3 1st remainder. 

24 true remainder. 

59. What is tU product of 2796 divided by 81 ? 
9 times 9 are 81. 9)2796 

9)310+6 1st remainder, 

Ans, 34 4 2i remainder 
9 

36 
6 1st remainder. 

42 true remainder. 
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DIVISION. 31 

60. What is thtf product of 875 diWded by 25? 
5 times 5 are 25. 5)875 

5)175 

35jJfw. 

61. Divide 9756 by 35 Ans. 278 rem 26 

62. 8491 by 81 — 104 67 

63. — - 44767 by IB — 24t7 1 

64. • 9201 7 by 56 — 1643 9 

65. 55210 by 99 — 557 67 

66. 38751 by 48 — 807 15 - 

67. 99876 by 108 — 924 84 

68. 37967 by 144 — 263 95 

Practical Exercises. 

69. Twenty-fire sailors rec^^ 3775. dollars fbr prize 
money, bow much is that for ea^Rnan? Ans, 151. 

70. Ninety- six soldiers are ta have 480 pounds of beef 
divided equally amongst them, what is the share of each sol^ 
dier? Jins, 5 pounds. 

7 1 . One huttdred and forty-four men have" to pay equal 
shares of a debt which amounts to 14400 dollars, how much 
must each man advance to make up the sum ^ .^ns. 100. 

72. Supposing 1800 apple trees to be planted in 72 rows, 
how many trees are there in each row? Jlns. 25. 

73. Tlie annual rent of a farm which contains 132 acres 
is 396 dollars, how much is that per acre? Ais. 3 dols. 



m EXAMPLES 

Introduced to exercise the learner in the promiscuous use of 
Addition^ Multiplicatumy Suhiractiony and Divisian. 

r 

1. A farmer who. has 50 sheep, buys from his neighbour 
50 more, be then sells 25 to the butcher, how many bus be 
left? .^ Aw. 75. 
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2. John bad forfy apples he gsAre His bi1>ther 10, kept 10 
£br himself and divided the remainder equally between bis 
two sisters, bow many bad they a pi^ce? • Aas, 10. 

3. A gentleman djing left his estate which amounted to 
25000 dollars to his son and two daughters, as follow^ to 
bis son he gave 13000 dollars, and to his two daughters the 
remainder, to be equally divided between them, how much a 
piece had the daughters? Am, 6000 dollars. 

4. A merc^nt bought 8200 barrels of flour, he then sold 
3756 barrels,%e then bought ^POO barrels, after which he 
sold 4879 barrels, how many barrels of flour %as he still ob 
band ? .^iw. 

5. A man who sets out on a journey intends to traTel 
2450 miles, how far must he go every day to perform the 
journey in 50 days ? * ^m, 49 miles. 

6. A grpcer bought 24 bags of coffee containing 3000 
pounds, and sells 15 bags containing 1736 pounds, how 
many bags, and how many pounds has he remaining? 

^^ns. 9 bags, 1274 pounds. 

7. Supposing a man ti^roceive in a year 2920 dollars, 
how much a day is his income at that rate, and supposing 
that his expenses for the whole year amount to 1769 dol- 
lars, how much will be save in a year? 

•^ns. His income will be 8 dollars a day, and 
he will save 1151 dollars a year. 



TABLES 

fif Money ^ Weights and Measures, 
f FEDERAL MONEY. 

The denominations are^ 

10 mills (marked m.)make 1 cent, ti, 

10 cents — 1 dime, d. 

10 dimes, (or 100 cts.) — 1 dollar, D. or \ 

10 dollars — 1 eagle^ C 



YABLES 09 WEIGHTS AND MEASURES. 

ENGLISH MONEY. 

The denominationa arCy 
4 farthings marked fr. make 1 pemij, d, 
12 pence — 1 shilling^ s, 

^ shillings — 1 pound, I 
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The FarOtings are vfrUten thiiSj 

j one farthing. 

i tvro farthings^ or a half penny. 

I three farthings. 

P£NCE AND SHILLING TABLE. 



8.d. 
20 penee make •» - - 1 d 

30- 2 6 

40 3 4 

50 - - - 4 2 

W ---5 

70 5 10 

80 6 8 

90 7 

100 -8 

110- 9 

120 - - 10 



no- 



20 



1$, 
20 shillings make - - 1 

30 1 10 

....--. 2 

- . . -2 10 



40 

50 

60 

70 

80 

90 

100 

110 

120 

130 





10 




4 10 

5 

5 10 

6 
6 IQ 



D 



% 



S4 
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A TABLE OF COJJVS, 

■eot in the United States, with their Sterl 
Federal value. 
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N. Hampshire, 
Massachusetts, 
Rhode Island, 
Connecticut, 
and Virginia, 
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Gold, 

A Johannes, 

A Vialf Johannes, - 

A Doublon, 

A Moidore, - 

An English Guinea* 
A French Guinea, - 
A Spanish Pistole, 
A French Pistole, - 


Silver. 

An English, op 
French Crown, - 

The Dollar of Spain. 
Sweden, or Den- 
mark, 

An English Shilling, 

A Pistareen, 



A, TABLE OE OTHER FOREIGN COINS, &c, 
"With their value in Federal Money, as established by a late act of Coneveis. 



D. cti. m. 
Pound Sterling - - - - 4, 44 4 

Pound of Ireland, 4, 10 

Pagoda of India - - . 1, 94 

Tale of China 1, 48 

Mill-ree of Portugal - 1, 24 
Ittthle of Ruwia 0» 66 



_ ct. m. 
Rupe^ of Bengal - - - 0, 55 5 
The Guilder of the Uni- 
ted Netherlands > - 0, 39 
Mark Banco of HamburgO, 33 5 
LivreToumoisofFranceO, 18 5 
Real Plate of Spain - - 0, 10 



TABLES OF WEIGHTS AND SiBASUREfi. S5 

AVOIRDUPOIS WEIGHT. 

T%e denominaUons are^ 

16 drams, marked dr. make I ounce, *- oz, 

16 ounces, - - 1 pound, « lb» 

28 pounds, « - 1 quarter, « or. 

4 quarters, -. - 1 hundred weight, Cwt. 

20 hundred weight - 1 ton, - - T. 

TROY WEIGHT. 

The denaminaHons arey 
24 grains (gr,) make 1 pennyweight, dwL 
20 pennyweights - 1 ounce, oz. 
12 ounces - - 1 pound, lb, 

APOTHECARIES' WEIGHT. 

The denofMnatione are, 
20 grains (gr.) make 1 scruple ^ 
3 scruples - - 1 ^kam 5 
8 drams - - 1 ounce " 
12 ounces - - •I pound 

LONG MEASURE. 

The denominaHona are, 

S barley corns {Kc) make 1 inch, 
12 inches - - - 

3 feet - - - 

5i yards - - - 
40 poles, or 220i/(b. 

8 furlongs, or 1760y(b. 

5 miles - - - 

360 degrees the circumference of the earth. 

JVbte, A fathom is six feet, and is used only to measure 
the depth of water. 
A hand is four inches, and used to measure the height of 

horses. 



1 men, 
1 foot, - 
1 yard, - 


^ 


in. 


- 


yd. 


1 rod, pole, oi 


' perch 


, ^. 


1 furlong. 


- 


M 


1 mile. 


m 


M. 


1 league, - 


- 


L. 



SQ TABLES OF WEIGHTS AND MBASITBeiS* 

LAND OR SQUARE MEASURE, 

3%e denominations are^ 

144 square incbes marked in, make 1 squsure foot, ft 

9 square feet - -- ' - 1 square yard, yd, 

30i yards - - - - 1 pole or pereb, • P. 

40 perches - - - 1 rood, - -* JJ. 

4 roods - - - - 1 acre, -. - A, 

640 Acres - - • - 1 square miJe, M. 

CLOTH MEASURE. 

T%e denominatiions arCf 

Slf incbes, (in.) make 1 nail, - - - - na, 

4 nails - - 1 quarter of a yard, - - qr, 
2| qrs. or 10 nails 1 ell Hamburgb, - - EM, 

5 quarters, - 1 ell Flemisb, - - E.FL 
*4 quarters - 1 yard, - - - - yd, 

5 quarters. - 1. ell Eo^b or French E.E., E.F. 

LIQUID MEASURE. 
The denominaiiohs are, 

4 gills (gi.) make 1 pint, - - - - j><. 

2 pints - - 1 ijliart, - - - - qt, 

4 quarts - - 1 gallon, - - - - sal 

31 i gallons - 1 barrel, - - - - tar. 

42 gallons - 1 tierce, - - - - tier. 

63 fallens - 1 hogshead, - - - hKd. 

84 gallons - 1 puncheon, - - - ptm. 

2 hogsheads - 1 pipe or butt - - p. or fr. 

2 pipes of 252ga/. 1 tun, - - • - T. 



DRY MEASURE. 
Tke denominations are, 
2 pints (pt) make 1 quart, - qi 
8 quarts - - 1 peck, - pe, 
4 pecks - - 1 bushel. 



tu. 



MOTION, OR CIRCLE MEASURE. 
The denominations are, 
60 seconds ( " ) make I minute, - ' 
60 minutes - 1 degree, - • 

30 degrees - 1 sign, - - sig^ 

12 signs - - 1 reyolution or circle. 



COMFOUX0 ADDITION S7 

TIME. 

Tft« denomtnafiofia are^ 

QO seeoncb, marked mc. - mtke 1 miDute^ iMb* 

60 minutes - - - - 1 hour, hr, 

24 hours - - - - - 1 daj, d. 

7 days ----- i week, tp. 

4 weeks ---•-! montb, mo. 

13 months, 1 day, and 6 hours, or > . -p- 

365 days and 6 hours J * ^^^' *' 

Tke y€ar is oho divided inio l^ cabudbr immths aB 
folhw$: 

The fourth, eleventh, ninth, and siith, 
Have thirty days to each affix'd, 
And ey'ry other thirty-one, 
Except the second month alone, 
Which has hut twenty-eight in fine, 
Till leap year gives it twenty-nine. 



COMPOUND ADDITION. 

Compound Addition is used when the numhers to he added 
are of different denominations. 

flu/e. 

1. Set the numbers of the same denomination under each 
oflier leaving a space between each of the denominations. 

2. Begin at the right hand column, and add as in simple 
addition. 

3. Divide the amount by as many of that denomination as 
will make one of the next greater. 

4. If; there be any remainder set it down under the columD 
added up if there be no remainder set down a cipher. 

5. Carry the quotient produced by dividing to the next 
higher denomination and proceed in like manner until all the 
denominations have been added up. 

Proof, — As in Simple Addition, 
D ^ 



3S COMFOUNP ASDITIOK, 

Quctiwtts, 

What is the use of Compound AdditioB? 

What is to be obserred in placing the denominations Jd 
Compound Addition? 

How do 70U proceed after placing the denominations un- 
der each other? 

Bjr what do jrou divide the amount? 

If after dividing there is koj remainder what do jou do 
with ity and how do yon proceed if there be no remainder? 

What is to be done with the number produced hj di^ding? 

How IS Compound Addition prored? 

l^EDERAL MONET. 
Bxamplcs, 

dot. cts. nf. doL ds. m. doh cts. m, 
6 07 8 46 75 5 37 68( 

3 09 7 79 37 8 95 37d ^ 

7063 43500 , 43 25 

9 03 2 97 37 5 79 66i 



25 27 






dot. cU. 


doL ctow 


doh ct». 


72 62J 


54 75 


29 25 


85 87i 


37 37| 


34 S7| 


20 12 


93 18| 


188 68f 


45 18i 


149 87i 


265 12|- 


94 37 
42 68 


503 68| 


1783 18| 


979 12|^ 


8579 bQ^ 


79 18f 


2194 18| 


6 87| 



7. If I buy. 5 lb. of coffee for 1 doL 18| cte.; 3 lb. of 
tea for 2 dol. 50 cts.; 1 lb. of cloves for 87} cts.; 1 ounce 

, of mace for 93| cts.; 3 lb. of cinnamon at 1 dol. 87^ cts. ; 

' 9 lb. of raisins for 2 dol. 68|cts.; k lb. of nutmegs for 37i 
cts.; 7 W. of candles for 87 J cts.; and 1 gal. of wine for 
1 dol. 932 cts. ; what must I pay for tbem? Sns. $13.25. 

8. I have bought 4 yards of lace for 5 dols.; a veil for 



i 



comrevND jjoditioit. 99 

IS dolB. 50 cents; 8 yards of sOk for 8 dols. 87i cents; 1^ 
jftrds of ribbon for 1 dol. 18} cenli; 19 yards of linen for 
14 dols. 50 cents; 2 pair of gloves Tor 87 i cents; S pair of 
stockings for 5 dols. 37i cents; 9 yards of lawn for 7 dols. 
Sli cents; and 6 rarda of cambric for 20 dols.; wbat fTil! 
the bill amount to .' «Ai9. $82. 18|. 

9. Mj cook has bought in market a turkey for 1 dol. 87^ 
cents; a pair of ducks for 1 del. 68{ cents; a quarter of 
kmb for 43| cents; a quarter of yeal for 1 dol. SH cents; 
a piece of beef for 93| cents; a peck of peas for 56f cents; 
a quart of strawberries for d7i cents; a bundle of asparagus 
for 31 1 cents; and a peqk of apples for Hi cents; what sum 
mu^t I giro to pay for the articles? 4n9.. $!7.68|. 

STERUNQ MONEY. 

Examples, 



L 


8. d. 




L, 


, 8, 


d. 


L. 8. d. 


2 


3 4- 




7 


9 


^ 


4 6 4 


7 


12 




13 


7 


6| 


47 19 7 


9 


7 3 




4 


5 


2 


159 5 3 


5 


2 ^ 




10 


18 


10| 


78 6 llf 


23. 


13 UJ 

L. 8, 


d. 


















I. 8. i. 




565 3 


7 








142 16 7 




382 13 


5 








489^ 3 4 




592 9 


2 








7^6 15 9 




856 17 


3 








573 4 8 




259 9 


8 








628 12 ^ 




2656 13 


1 


2560 12 10 



6. Add 763/. Is. 4d[.; 39/. 4^. 94.; 162/. 17s. 2i/.; 459/. 
]5«.; 473/. 12s. 8(/. together. 4/w. 1898/. 16s. 11^. 

7. Add the following sums, viz. 69/. I8s. 7dl.; 175/. 2^. 
idr, 15^/. 19s. 4d.; 175/. 13s. 9f/.; 143/. 13s. 8(/., ^nd 
212/. Os. 7tl. *^ns. 2359/. 8«. 5d: 



\ 



40 CafiOPOVKX) ADDITIOK. 

8. Add lliel. 12$. 84.; 41i^. 16«. dc(.; 3692. 7a.2<I.; 
4691. 16«. lOd; 5731. Ida. 2d.; 19872. 14*. 8d.; 4823/. 
159. lid. together. Jhis. 104142. l9. lOd. 

9. Add 985/. 4$. 9d.; 186/. 139. 4d.; 1669/. 189. 4d.; 
183/. 09. 8d.; 179. 4d. and 7d. together. 

Jlns. 2925/. 159. Od. 

AVOIRDUPOIS WEIGHT. 

r. cwt. qr. lb, T. cwt. qr.Ib.oz. dr. 

15 3 2 15 7 11 2 16 4 18 

4839 15 738 16 7 

82 19 1 10 138 19 1 12 8 20 

163 8 3 17 42 8 3 19 12 4 

34 15 2 24 357 6 2 7 19 3 



300 16 1 19 561 14 1 9 14 4 

3. Add 12T. 16ct9/. Iqr. 19/6. I5o«.; 114T. lOcwt.Slqr. 
12/6. 4o;a:. 13dr.; 727. 4cwi. 2gr. 24/6. 13o«. r9dr.; 176 T. 
Idctvt. Sqr. 4/6. 15o2r. lldr. 

Jin9. 376 T. Icwl. 2qr. 6/6. loz. lldr. 

4. Add 139T. 19cw/. 3qr. 18/6. ISoz. lOdr.; 1754T. 
Wcwt. 2qr. 11/6. Sloz. 14dr.; 2'7T: 3cwi. 14/6. lUz.x 
IScWt l3oz. Jln8. 1922r. Qcivt. 2qr. 15/6. 12o5:. 8dr/ 

TROY WEIGHT. 

/6 oz.AwL Jh. oz.dwLgr. 

47 10 12 185 2 19 20 

38 8 6 56 9 15 6 

16 11 4 1472 11 2 n 

7 2 16 385 8 5 

13 9 11 10 8 7 12 



124 6 9 2110 8 13 12 

3. Add 16/6. 4oz. IQdwt. Ggr.-y 716. 9oz. lldwi. QStgr.; 
163/6. 7o5r. 12dw/. 18gr.; 17/6. 13dw/. 

Aw. 204/6. lOoar. 15du>/. 22gr, 

4. Add 172/6. lloz. 19d«^/. 22gr.; 12/6. 4os, I3dw(. 



t2gr.i IBlb. 5oz. tldwi. 20gr.; 11926. itoz. ISdiH. IBgr. 
2dwL 13gr.; lOoz. 20gr. Aw. 324tt. 8ofli. 2Ai>«. 9gr. 

APOTHECARIES' WEIGHT. 

6 3 12 
19 9 5 1 

182 7-3 2 ' ■ 

57 6 1 
40 6 

306 7 3 2 

3. Add 18ib Og 15 09 I2gr.; 175ib 103 53 03 lOgr.^ 
472fc 35 13 23 3gr.; llg 73 23. 

•Aw. 667ft IS 73 23 5gr. 

< 

4. Add the foHowing samB, viz. t82ft 3 I3 03; 12ft 
15 03 23 17gr.; 17ft 23 43 23 16gr.; 102 23 1 ^ l^ff"- 

w3fw. 212ft 53 1313 llgr. 



ft 


5 33 ^'i 


84 


7 6 12 


132 


6 1 20 


16 


2 2 2 8 


1427 


6 7 19 


14 


6 19 


1674 10 7 1 8 



LONG MEASl 


[JRB.. 


L. M. Jur. P. 


!f*.A tn. 


5 2 4 17 


3 2 n 


16 1 3 10 


119 


72 5 24 


2 8 


526 3^ 12 


3 1 10 


834 2 6 34 


2 4 


38 3 12 


6 2 7 



1493 2 2 29 20 1 1 

3. Add 1721,. 2Jtf. 3/ttr. 19P. 2t/(l. 2/f. 4in.; 14P. 
If/d. 3in.; \M. Slfwr. 29P. 10*n.; 4/«r.; 2/iir. lOtn.; 
3j/f 2//. 3tn, Aw. 173L. l3f. 4/ttr. 23P. ^yd. 6w. 

4. Add 462L. Ijtf. 7/Mr. 29P. Ivrf. 1/f. lOin.; IIP. 
!//. lOin!; 4L. IJH. ^fur. 28P. 1yd. 2/if. 9t».; 13P. 

Aw. 467i. OJtf. 3/«r. IP. 4^(1. 0//. Stii. 



1 



42 tOWfOJJJSD APDIXXOK. 

CLOTH MEASURE. 

yJk. gr. na. E, £1 qr. na, E. FL qr. rm. 

T5 3 2 72 3 2 19 2 8 

163 1 3 536 2 1 728 1 2 

245 2 847 1 3 142 1 

738 3 1 1453 2 816 

1785 2 3 41 2 32 1 2 



3009 1 1 2951 1739 

4. Add I9ydg. 2qr. 3na.; 14yds. 2qr. Ona.; SQyds.Oqr. 
^na.; Sqr. Ina.; l^yds. Sqr. 2na. 

Ms. 210yds. Ogr. Ona. 

5. Add 143£.Fr. Oar. 3na.; 17E.Fr. 2w. 2na.; 172 
EFr.lqr. Ina.; 182E.Fr. Iqt. 3iia.; 132E.Fr. 3^. 2na.; 
72E.Fr. Iqr. Ina. Jhis. 720E.Fr. Iqr. Ona. 

LAND BIEASURE. 

JL n. P. A R. P. 

39 2 37 487 2 17 

25 3 28 
67 32 
45 1 16 

26 29 



62 


1 


17 


68 





38 


129 


3 


12 


532 


1 


18 



832 2 2 652 1 2 

3. Add 22^. 2B.; 700jJ. 3B. 27P.;.47w9. 5P.'^ 39A; 
47A 2jB. 39P.; 311. 28P. JbiS. B58A OR. 19P. 

4. Add 132w9. SR. 25P.; 654^. I7P.; 462w3. 3R. 25P.; 
16A 4P.; 1665A 3jB. 38P. Aw. 2931j3. SB. 29P. 



T.hhd. 

18 2 

63 1 
327 

46 1 
285 3 


&■ 

39 

4 

19 

28 


LIQUID MEASURE. 

hhd. gal qt. pi. 
385 42 3 1 
27 36 2 O 
132 17 O O 
729 25 O f) 
163 47 2 1 


741 1 


18 


1438 43 O 



COMPOyND ADDITION. 43 

3. Add 19T. SAM. 19go/.; 45T. tqt, Ipt.] Shhd. llgul 
2gf.; 21gal Ipt. Jhis 65 T. Ihhd. 6Bgal. Oqi.Opt. 

4. Add 862 T. IhM. Iqt.; 3%ab. Ipt.^ Slgal 2qt.i 
mgal. lot. Opt] 2hhd. Ipt. 

Ms. 863 T. OhJid. Sdgal Ijt. Opt. 





DRY MEASURE. 


ISu. pe. qt. 


Bu. pe. qt. pt. 


.37 2 1 


At SI A \ 


182 3 2 


635 3 


423 1 


247 3 1 


1 62 3 1 


286 a 2 


357 2 


734 2 5 



1163 1 6 1950 7 

3. Add 754Btt. 2pe. 6<fi.', 4696«. 2qt.\ 385iti. 2p«. tqt 
\pt.\ 315Bu. lpL\Spe. ^qt. Ms. 19856tt Ipe. Iqt 

4. Add 144feti. Spe. 2qt. Ipt.; Ipe. 2^.; Sqts. Ipt.; 
4626t«. Spe. Ipt.] 726m. 5qts. Ipt. Ms. 6806«. (^e.Gqt. 

TIME. 

Y. JIf. we. d. h. H. min. sec. 

17 11 3 5 20 20 52 40 

172 9 2 3 17 122 12 35 

35 7 3 6 22 68 9 17 

4 10 4 16 135 17 12 

6 3 19 24 35 28 



231 9 3 3 22 371 7 12 

3. Add 172 F. Im. 4h. 52sec.; 34fm». 18wc.; 15 F. 
4M. 5d: 6k. 27mtn.; lire. 3d. 2lh. 35min. IBsec. 

Ms. 187 F. 4M. 3we. 2d. 6h. 37mm. 28 w. 

4. Add 462F. 4M.5h. Slmin. 24sec.] 62F. llA.24»cc.; 
Iwe. 5d. 13nitn.; eM. Iw. 4d. ISha. IQmin. 3tsec. 

Ms. 524 F. lOJUf. 3 ti;e. 3cl. eh. Smin. 25sec. 



A4 COttPOUNP ADDIXIOX. 

MOTION, OR CIRCLE MEASURE. 

%. • ' - Big. « ' " 

10 5 37 4a 104 7 32 16 

102 7 25 72" 648 6 27 24 

14 8 26 II 293 6 17 13 

72 4 32 17 136 7 38 24 

107 6 47 498 5 42 19 



306 2 3 9 1680 2 37 36 

3. Add 75wg. 10*» 46' 38"; ll*»3r 18"; Isig. 47' 12"; 
18'; 12«g. 62"; 16" 12' 23'^; 19»^. 11« 57' 39". 

Ms. 110«g"20^40'2". 

4. Add 49«^. 45'; 9* 18"; 34* 27' 34"; ISsig. 8** 13' 
54"; 34ng. T 12' 19"; 47' 32". 

Aw. 103*%^. 0^ 26' 37". 

•^plicaiion. 

1. Bought groceries to the amount of 375dol. 45c{s.; li- 
nen to the amount of l^dol. Sl^cta.; cloth to the amount 
of 1315dol. 56ic(9.; what must I paj for the whole? 

dru. IBdSdol 38|cto. 

2. Bought 6 pieces of linen, the first contains 51yds. 
2qr.j the second 29i/(2s.39r. ^na., the third 45yds. Iqr.y 
the fourth S2yds. Sqr. Ina., and the other two each SSyds. 
2qr.y what are the numher of yards in the whole? 

Ma. ^4Qyd8. Iqr. 3na. 

3. There are four bags of corn, the first contains 2 6u. 
2pe.y the second Shu. 5pe. 5qt.y the third Sbu. Ipe. Iqt.^ 
the fourth &fu. and 4qt.j how much is in the four bags? 

Ans. llhu. Spe. 2qt. 

4. A man has three farms, the first contains 142.^. 2JR., 
the second S2A. 3R. 12P., the thiiti 108w^. SR. 18P., how 
manj acres are there in all? Am. 284j^. 012. 30P. 

5. There are three pieces of tape, the first measures 
15yds. Sqr.y the second ISyds. Iqr. 2fia., the third 25vd8. 
3qr. 2fia., how manj jards are there in the three pieces r 

Ans. eOyds. 

6. If a man on a journey trarels the first day 43Jlf. 3/«r., 
the second 29 Jlf. 34p., the third 57Jlf. 2 fur. 32p.y and thb 



COMPOrrND MULTIPLICATION* 45 

fourth 12M, Sfur 18 p., how many miles did he trarel in the 
four dajs? Jhis. 14^M, 2fur. 4p, 

7. Suppose a man to have 5 granaries, 3 of which con- 
tain each 7566ti. 2pe,^ and the other two each 8546u. 5qt.y 
how many hushels do the five granaries contain ? 

Am. 3911bu. Spe, 26f. 



COMPOUND MULTIPLICATION. 

Compound Multiplication is used when nurohers of differ-^ 
cnt denominations are to he multiplied. 

Rule. 

1. Set down the numher to he multiplied and Und^ its 
right hand denomination set the Multiplier. 

2. Multiply the right hand denomination hy the multi« 
plier. 

3. Divide the amount hy as many of the right hand de* 
nomination as make one of the next higher denomination. 

4. If there is any remainder set it down under the denomi^ 
nation the amount of which you have divided^ if tlier6 is no 
remainder set down a cipher. 

5. Carry the number produced by dividing to the next 
higher denomination and proceed in the same manner until 
ail the denominations have been multiplied.. 

Pj»oc/!— As in Simple Multiplication. 

Questions. 

When is Compound Multiplication used .^ 

Under what part of the number to be multiplied do you 
place the multiplier. 

How do you proceed after having set down the number to 
be multiplied and the multiplier under its right hand denomi- 
nation? 

By what do you divide the amount? 

If theie be a remainder what is to be done, and if there 
be no remaiijcler? 

E 



% 



46 COMPOUND MULTIPLICATION. 

Whaf IS to be done with the number produced hy dividing? 
How i^ Compound Multiplication to be proved? 

Examples. 

FEDERAL MONEY. 

M>ie. — ^When operations are to be performed in Federal 
money, owing to the decimal nature of that Currency, it may 
either be Simple or Compound as may be found most conve- 
nient. 

dol. ds. m. dot. els. m. dol. cis. 

9 03 2 104 33 3 18 60 

4 9 4 



36 12 8 938 99 7 

dol. cts, dol. cts. m. dol. cis. 

26 18| 100 40 4 56 18| 

6 10 9 



157 12| 1004 04 505 68| 

doL cts. m. dol. cis. m. 
1. Multiply 25 37 5 by 8 Product 203 00 

2^ _ 565 G^ by 12 — 6787 50 

ENGLISH MONEY. 

L. s. d. L. 8. d. L. ^. d. 

246 13 3K 14 6 OJ 111 11 10| 

11 9 . 10 



2713 6 5i 128 >4 2i 1115 18 9 

L, s. d. L, 8, d. 

1. Multiply 37 C 9| by 5 186 13 11^ 

2. — 56 8 ,71. by 9 507 17 9| 



) 



1 


COMPOUND MULTIPLICATION. ^ 




AVOIRDUPOIS WEIGHT. 


Tcwlqr. lb. 
8 6 1 16 
3 


T. cwt.qr.lb.oz.dr. . qr. lb. oz. dr, 

6 14 2 7 5 2 3 16 7 8 

4 10 


24 19 20 


26 18 1 1 4 8 35 24 11 00 



47 



4. Bought 10 barrels of sugar, each weighing 1261^.^ 
what number of pounds have I purchased? Ana, 1260 lbs, 

5. Multiply 4ctvt, Sqr. 17/6. by 11. Ans, 5Scwt, Sqr. 19/6. 

TROY WEIGHT. 

lb, oz, dwt, lb. oz, dwt, gr. lb. oz, diet, gr, lb. oz, dwi. 

67 . 5 16 43 8 10 113 6 6 17 9 14 

2 4 6 10 



134 11 12 172 1 13 16 681 1 12 178 1 00 

5. Multiply 41/6. 6oz. IBdwt, 2gr.hj 7. 

Ms, 291/6. Oor. 6dwi. Ugr, 

6. Multiply 91/6. 4oz, 14dwt, 16gr, hy,S, 

Ms. 731/6. \oz, ndwt. 8gp. 

APOTHECARIES' WEIGHT. 

ifc 5 3 9 ife S 3 9 5"-- lb 5 3 9 J^*- 
4 8 2 1 53 10 2 12 17 5 6 1 4 

5 9 12 



^•" 



23 5 3 2 ' 484 6 7 2 8 209 9 4 2 8 

4. Multiply 761b 4g I3 23 by 9. Ans. 687ib 1§ 73 09 

5. There are 11 parcels each weighing 951b I5 2^ I9 
llgr., what is their weight? Ans. 10461b ^3 S^ 29 Igr. 

LONG MEASURE. 

Deg.M.fur. p. L. M.fur. p. M.fur.p. yd. ft, in. 

8 1 3 36 4 2 2 29 18 3 20 1 2 10 

12 7 5 



96 17 6 32 33 1 3 3 93 1 21 3J 2 2 



1 



48 COMPOUKD MULTIPtlCATlOfN'' 

4. Multiplj edcgr. 40M, nfur. by 10. 

j3fw. 66deg. 48Jtf. 6/wr. 

5. Multiplj 44Jlf. 6/«r. 20/). by 7. 

Ma, 313J»f. 5/ttr. 20p, 

\ CLOTH MEASURE, 

^d. gr. na, E.E. qr. na, E.Fl. ^. na, E.Fr, qr. nd, 

20 2 3 7 4 2 18 3 14 1 3 

6 8 12 9 



124 2 63 1 219 00 128 3 3 

5. If 19yd. be multiplied by 5, what number of yards will 
there be? Mr, 95yd8. 

6. Multiply o6E,E. Sqv^ by 9. Am. 509E.E. 2qr. 



A. R. P. 

49 2 17 

2 


LAND MEASURE. 

A, R. P. 

19 3 20 
6 


A. R. 

10 


P. 

33 
9 


99 34 


119 1 00 


91 3 


17 



4. How far will a horse travel in 10 days that goes 50 
miles a day ? - Ans, 500 miles. 

5. Multiply G3 A. SR, 18P. by 11. 

* Ans. 702^. ijR. 38P. 

LIQUID MEASURE. 

hhd. gal: qt, T. hhd. gat. ql. pi. Pi. khd. gal. ql. pt. 
8 43 2 1 2 16 3 1 4 1 19 3 1 

4 10 5 



34 48 15 2 42 3 • 23 36 1 1 

4. Multiply ST, Slhhd. 50gal 2qt. by 8. 

Ans. 29 r. 2hhds. 26gal OqL 
o. Multiply 4hhd. 4lgal. Ipt. by 10. 

Ans. 46hhds. S3gal Iqf. OpL 
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DRY MEASURE. 

d«. pe. qt. pi. bu. pe\ g^ pt, hv. pe. qt. pt 

180 5 2 1 13 3 2 110 3 2 

8 4 4 



1450 SI A 7 2 443 4 

4. Let 44611. \pL be multiplied by 7. 

Ms, SOibu. Ope. Sqf. Ipt 

5. Multiply 7pe. Iqt. bj 9. -^hs. 64pe. Iqt. 

TIME. 



F. M. W. d 

6 7 2 5 
2 


Y.M. W.d.h.min.8e€. 
. 17 10 2 6 « 40 18 

6 


W. d. ho. 

3 5 22 

12 


13 3 1 3 


107 4 1 2 4 1 48 


46 1 



4. Multiply 1[yr. 4t». ancL4d. by 9. 

Aw. 63 F. lOJtr \w. Id. 
o. Multiply I5yr. Sm. Sd. by 8. 

Ms. 122 F. lM.Slw.6d. 

Rule 2. 

When tbe multiplier exceeds 12, but is the exact product ni 
any two figUres in the multiplication table, the operation must 
be performed by the following method. 

Multiply the given sum by one of the figures and that pro- 
liuct by the other 

Question. 

Repeat the Rule for performing operations in Compound 
Multiplication when the multiplier is not the exact product of 
any two figures in the multiplication table. 

b2 
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I. 





Examples. 






mi. cts. 


L. 9. d. 


Multiply 


75 l^ by 25 


2. 37 10 6| by 45 




5 


6 




375 6^ 


225 3 4i . 




5 


8 




1878 12^ 


1801 7 0*^ 




Dol. Cl8. UK 


Dol cis. m. 


5. Multiply 66 37 5 by -36 


Am. 2389 50 


4. 


44 25 S — 56. 


2478 16 8 


5. 


12 18| — 96 


1170 00 




L. s. d. 


L. 8. d. 


(». 


45 6 9| by 


120 5440 15 


7. 


96 12 3| — 
A fi. F. 


144 13912 13 




A. R. P. 


8. 


47 3 20 by 


54 2585 1 




M. F. P. 


M. F.P. 


a- 


48 7 25 by 


88^ 4307 7 




ib 5 5 


fc S 5 


a 


56 8 14 by 


84 4772 3 



Rule 3. 

When the Mttltiplier is not t^e exact product of any ttvt^ 
%ures ID the multipiicatioa table^ work by the followiDg 
Ktile. ^ 

1 . Multiply by the two figures in the muHipIication tal)1e 
the product of wliich comes nearest to^ but less than, the gi- 
ven multiplier. 

2. Multiply the given sum by the difference between the 
}iroduct of the figures by which you multiplied and the giren 
multiplier. 

3. Add the two produets together. 

Qtu^/iofu. 
When the multiplier is not the exact product of any of the 
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figures in the multiplication table^ what is first to be done ? 

When 70U have multiplied hy the two figures which come 
nearest to the given multiplier what is then to be done? 

How do 70U complete the operation? 



Examples, 



DoL da, m. 
1. Multipl/ 4.75 8 bj 29- 
4 



L. 
3 



8. d. 

7 6i by 59—3 

7 



19 03 2^ 
7 


23 12 


9* 
8 


133 22 4 
4 75 8 


189 2 
10 2 


4 





137 98 2 






199 4 n\ 




Dol cU. m. 






Doh, ets, m. 


2. 


Multiply 7^7^^ 


by 


45 


354 37 5 


3. 


28 68| 




68 


1950 75 


4. 


49 75 


— 


87 


4328 25 


5. 


94 18| 


— 


31 


2919 81 3 


6. 


42,31i. 
X..«. d. 


— 


58 


•2454 12 6 
L. 8. d. 


7. 


28 7 6|^ 


by 


29 


822 18 8^ 


8. 


34 8 4| 
7ctr/. 39r. 22/6. 




67 


2306 2 6- . 
405cu;«. iqr. 2/6. 


9. 


by 


51 


10. 


12/6. doz, Uwt. 


by 


39 


485/6. Goz iMwL 


11. 


Am. 6/j*r. 21jp«. 


by 


87 


418w.7/fir. 27pc. 



Rule 4. 

When the multiplier exceeds the product of ^my two 
figures in the multiplication table the operation must be per- 
formed by the following Rule. 

1 . Multiply the given sum by-ten as many times less one 
as there are f^ures in the multiplier. 

2. MuUiply that product by the left hand figure of the 
multiplier. 
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3. Multiply the nven sum by the unit figure af the multi- 
plier, tlie product of tbe first 10 hj the ten figure of the mul- 
tiplier, the second 10 bj tbe second figure of the multiplier, 
and so on until jou hare multiplied hy all the figures, {tXr 
cept the ^eft hand one.) 

4. Add all tbe products togetber 

How do JOU first proceed when tbe given multiplier ex- 
ceeds tbe product of anj two figures ia the multiplication 
table? 

After jott have multiplied bj 10 as many times as there are 
fi|;ures in the multiplier, by what do you then multiply? 

After having multiplied that product by the left hand figure 
of the multiplier what is to by done with the products? 

Examples. 

Dolci8. L, 8. d, 

1. Multiply 5 18|X5by3^ 1 2 6* X 6 by 4^6 
10 10 



51 87iX2 
10 


11 5 2JX9 
10 


518 75 
3 


112 12 1 

4 ' 


1656 25 
25 931 
103 75 


450 8 4 
6 15 IJ 
101 6 lOi 



1686 931 558 10 4 





IM9. Ci8. 




Dok. els. 


2. 


Multiply 1 5ei by 
2 Sll — 


456 


Jlns. 713 64 


3. 


576 


1656 00 


4. 


4 31x — 
18 93 - 


679 


2928 181 


6. 


457 


8654 43| 


6. 


25 43^ 


879 


22359 56i 
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Dol, cts. Dot. cts, 

7, Multiply 11—2266 39 65 6 m. 

8.. 10 16 5— 939 9544 93 5m, 

L. 8, d, L. 8, d, 

9. 37 18 6|— 375 14222 5 3| 

10. 48 14 2i— 489 23819 7 lOj 

11. 64 2 8, — 556 35594 

12. 58 9 61— 396 23157 6 5 
M, F. P. M, F. P. 

13. 25 3 18 — 1265 32170 4 It) 
F, in. h.c. F. in, bx. 

14. 48 4 2 — 2587 125182 2 
yd. qr, na, yd, qr, na, 

16. ' 22 2 1 — 3204 72290 1 

Hhd,gal,(fi, hhd,gal,qt. 

16. 4 37 2 — 4250 19529 48 

ApplicaHon, 

1. Sold 5 Cwt. of tobacco at JS12,50 per Cwt. what will 
the whole amount to? Ai8, $62,60 • 

2. If I buy 9 yards of muslin at |^ 1^7 per yard, what must 
I pay for it? Ans, $9,63 

3. Waen l^cord of wood costs $5,62i what will be the 
price (Wwelve*cords at the same rate? w3n». $67,47. 

4. Bought 24 bushels of wheat at $1,12^ per bushel, what 
is the product?. An8, $27. 

6. What is the value of a bag of coffee weighing 63 pounds, ^ 
at 29. 2c^. per pound. • Ans, 61, 168, Gd, 

6. A merchant bought 2 pieces of cloth, the one contain- 
ing 38 yards, and the other 26 yards, what is the amount of 
the- two pieces at $3,87^ per yard? Ans, $248. 

7. What cost a box of sugar weighing 106 pounds at I5i 
cents per pound? Am, $16,16i. 

8. W^hat must be paid for a quantity of cheese weighing 
132 pounds, at Is, Sd, per pound? Ans, 81. 5. 

9. If a man's income be $9,10 per day, what will he re- 
ceive a year? Ans, $3321,50. 

10. If I hold 325 acres of land at a yearly rent of 9a. 6d. 
per acre, what does my rent amount to? Ana, 1541. l9. 6d. 



1 
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11. Bought 217 gallons of brandy at $1,181 per gallon, 
and sold it for 8l)37| per gallon^ what was the amount 
paid for the whole, the sum it sold for, and the gain ? 

C Prime post $^7 ,6*8 J 

Ans. < Sold for $298,37^ 

( Gain $ 40,68| 



COMPOUND SUBTRACTION. 

Compound Subtraction is used when numbers of different 
denominations are to be subtracted. 

Rule, 

l.^Set down the larger number and under it the smaller, 
observing that the denominations of the smaller number 
are placed under like denominations of the larger number. 

2. Begin at the right hand denomination and subtract the 
lower from the upper if the upper denomination is larger 
than the lower, and set down the remainder.^ . 

3. But if the upper denomination is less than the lower 
add to the upper denomination as manj as make oj^of the 
next greater denomination, then subtract the lower dMomina- 
tion from the amount and set down the remainder untH all the 
denominations have been subtracted. 

Proof > — The same as in Simple Subtraction. 

Qmstiom, 

When is Compound Subtraction used ? 

How do you set down sums in Compound Subtraction'^ 

How do you proceed after having properly set down the 
two numbers and the upper denomination is greater than 
the lower? 

How do you proceed if the upper denomination is less 
than the lower? 

How is Compound Subtraction proved? 
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Examples. 

FEDERAL MONEY. 

Dol ci8. m, Bol cis. m. Dol. eta. Bol, cU. 

10 10 9 24 60 7 600 62J 110 18| 

4 12 6 19 30 1 75 99 lOJ 

Hr ' _-——«. 



5 98 3 5 30 7 598 87J 11 ^ 

)L cis. m. Dol cis. Dol cis. . Dol a 

60 10 2 449 62i 1866 00 104 0( 

9 1 06| 278 11| 9| 



960 9 3 448 55J 1587 88^ 103 96^^ 

9. Take lOndol 12cfo. 5m. from 4010c{o/. 14cfo. 4m. 

.^. 2999da^ Id. 9i». 
10c Lent a man $400, he now returns 21 Ida/. 12|cfo., 
how much is still unpaid? Jbis. 188ciol. 87^. 

ENQUSH MONEY. 



L. 5* d. 


L. s. d. 


L. s. d. 


146 19 lOJ 


47 6 7| 


419 7 6 


7 19 9| 


28 5 lOJ 


227 8 9i 



139 . 01 19 9i 191 18 8i 

4. Subtract 200/. 9s. from 1000/ 1 Is. U^. 

Am. 800/. 2s 111. 
d. I have a purse of money containing 1000/. 2s. 4|df. 
if I take out 60/. 7s. 8|d., what sum will be left? 

Ms. 939/. 14s. 7|. 

AVOIRDUPOIS WEIGHT. 

Cwi. qr. ib. T. cwi. qr, lb. oz. dr. cwi. qr. lb. oz. 

14 1 19 18 16 1 16 9 2 9 3 20 2 

63 11 19 3 20 06 2 23 5 



7 2 8 17 16 1 24 8 12 9 24 13 
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4. From 14 r. lOcwt. 2qr, 161b, subtract 117&. 

Ms. 14T. lOcwt. 2fr. 5lb, 

5. Bought 400cu^/. of sugar, sold 2ctct. Sqr, 14/6., what 
quantity is left? Ms. 391 cwL Oqr. 14 <&.• 

TROY WEIGHT. 

lb, oz. dwt, gr, lb. oz. dwt.gr.* lb. oz. dwt.gr. 

10 6 18 8 3 2^ 106 15 

4 2 20 2 1 18 6 10 6 2 20 



6 6 15 4 6 1 1 20 95 5 17 19 

4. Subtract 1416. 6or. Wdwt. from 2216. mdwt. 6gr. 

Ms. lib. Goz. Tdwt. 6gi\ 

5. From 16Z6. take 12/6. lloz. lOdwt. Ugr. 

Ms. 3Z6. Oo|^ ddwt 13gr. 

APOTHECARIES' WEIGHT. 

ib 3 3 ^ ft § S 9 i-'. 

1090 16 48 9 6 1 4 

106 2 7 * ' 1 10 2 8 



983 10 7 . 46 11 5 1 16 

3. From 591b IJ 25 take 53lb 7§ 5^. Ms. 5ib 55 S^. 

4. Subtract 141b 9g I5 from 69lb. 541b 25 7. 

CLOTH MEASURE. 

yd. qr. na. yd, qr. na. yd. qr. na. 

176 2 3 950 1 2 49 2 * 

89 3 2 19 2 3 16 2 1 



86 3 1 




930 2 3 




32 2 


1 


E.E. qr. 

66 4 
17 


na. 


2 


E.Fr. 

44 
19 


qr. 

1 

2 


963 
174 


qr. 
1 

2 



49 3 2 . , S4 5 788 2 
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4. Bought llyd. ^t*. of Canton crape, 2yd. 3qr. tna. 
toeing damaged, how much was good? 

Ai$, i4yd. 2qr. Sna. 
.5. FroA l&yd. Sqr, Ina, take 1 na, Ans, 15yd, 3qr. 

LONG MEASURE. 

X. M, fur, po. yd. ft, in, b,c, deg. M, fur, po. 

6 2 6 2 4 1 20 50 4 20 

1 1 4 20 1 7 2 ' 11 56 30 



5 1 20 8 2" 8 54 3 SO 

3. A man going a journey travels the first day 4SM, 5fur. 
^Oper, on the second 32M. 4 fur,, how much more did he 
trarel the first daj than the second? Ans, IIM, Ifur, 20p. 



A, R,P, 

69 1 3 
17 3 2 









LAND MEASURE. 


A 


«. 


P. 


A.R. 


P. 


96 


2 


16 


500 2 


10 


87 3 


18 


111 3 


9 



8 2 38 388 2 1 51 2 1 

LIQUID MEASURE. 

T, hhd, gal qt. pt. T. ,hhd, gal, qt pt. 

2 3 50 1 100 1 19 2 1 

1 2 16 3 1 99 1 28 3 1 



1 1 33 1 1 3 53 3 

3. If I purchase 2hhd, of wine, and to obh'ge a friend 
send him 29 gal, what quantity hare I left? 

s -^ \in8, ihhd, S4gal. 

4. Bought 1 pipe of wine, 4fihd. of brandy, 2 barrels of 
beer, I have since sold 93 gallons of wine, 29 of brandy, 1 
barrel of beer, how much of each have I remaining? 

M9, 33 gal. wine, 223 gal. brandy, and 3H gal. beer. 

F 
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DRY MEASURE. 

hu, pe, qt, bu. pe. qt. pt. bu. pe, qt. pi, 

66 3 2 10 1 696 3 1 

39 3 .8 9 2 6 1 ' 589 3 5 



26 3 2 12 106 3 3 1 

B. pe, qt, pt 

3. If from 490 1 1 

8 2 1 be taken, what namber will 
remain? --_— 

481 3 7 

4. Subtract 1466tf. Spe, 2qt, Ipt. from 6006u. 2pe, '7ql, 
}pt, Jin». 4636ti. 3j)e. bqU Opt. 

TIME. 

F. M. to. d, ho, mi, ne, H, mi. sec, ^T, M, tee, 

6 3 1 3 40 20 16 29 33 18 11 2 
1 2 6 2 67 36 7 36 44 9 10 3 



5 2 42 44 8 52 49 9 3 

4. From 900 F. take 1 1 1 Y. 6M, and eda. 

•Aw. 788F. 5mo. 24cfa. 
1^ 5. If I take IF. iM, Iwe, 1. da, Iho. from eY, ivhat 

space of time will still remain ? 

.Aw. 4F. lOwo. 2m, 5da. 23fto. 

MOTION, OR CIRCLE MEASURE. 

ctr. sin, <> ' " cir, sin, ** ' " cir, sin, ^ * " 

HI 8 1 20 44 6 7 40 8 10 10 10 16 12 

32 11 9 8 39 8 7 9 57 19 4 11 24 37 59 



73 8 20 52 41 35 10 27 42 49 5 10 15 38 13 

4. T ake 9cir. from llctV. Owg". 7' 20". 

•Ai^. 2ctr. 0a^.V20". 
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JSppKcaiion, 

1. Sold BfL of gold cLain at jp2.75 per foot, a gold ring 
for $4.50, a pair of ear-rings ror $12.00, owing to some 
defect tbe ring has been returned, I desire to know the whole 
amount, and how much I most receive ? 

Jba. Whole amount $33.00, receive |28.50. 

2. Bought 2 dozen of stockings at tScta. per pair, 16 
yards of linen at 87^cf». per jard, 28 yards domestic muslin 
at 22cU. per yard, and 5 pair of gloves at 31^. per pair, 
and I deliver to the merchant a fiftj dollar note from 
which to take th« amount, what change mXist be returned 
tome? .^.$10,271. 

3. I have several tracts of land, one of them contains 
690.i9. 2JR. 1 6P., another 4QQjL and twa nthpng fiaffh 63.^. 
3JR. 24P., if I now sell 200^. what number of acres have 
I left I Jins. 1018A IJB. 24P. 

4. Sent mj clerk to collect money, from one person he 
collected 5^, 6$, 7., from another 4 ll. 49. 6(1., from another 
75/., returning home he lost 401. 69., how much did he col- 
lect and what sum have I now } 

Am. Collected 1711. \U. Id., I have 131Z. Bs. U. 

5. Bought 400iii. 3pe. of wheat, 1606u. of rye, 150bti. 
Spel of oats, I have sold 2256ti. Ipe. of wheat, 376ii. 2pe. 
of ryO) 786t/. 3/e. of oats, how many bushels of each 
have I on hand ? 



jl ( 1756t». 2pe. wheat, 1226tt.2/)e. 
'^"*' ( rye, and ri6w. Sfie. oats 



COMPOUND DIVISION. 

Cop)pound Division is used when a number containing dif- 
ferent denominations is to be divided. 
When the divisor is less than 12, work by the following 
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Rule, 

1. Set down the number to be divided with the divisor <m 
the left of the highest denomination. 

2. Divide the highest denomination hj the divisor and set 
flown the quotient 

3. If there is a remainder, multiply it by as many of the 
next denomination as make one of that denomination from 
which the remainder is derived, and add the next denomina- 
tion to the product, dividing the amount as before, proceeding 
in the same manner with all the denominations. 

When the divisor exceeds 12, but is the exact product of 
two figures in the Multiplication table, divide first by the one 
and then by the other, as in simple division. 

When the divisor exceeds 12, and is not the exact product 
of any of the figures in the Multiplication table, the opera- 
tion must be performed by long division. 

Proof, — As in Simple Division. 

Questions, 

When is compound division to be used? 

Wliere*is the divisor to be plaped? 

If when you divide the highest denomination by the divisor 
a remainder occurs how do you proceed? 

When the divisor exceeds 12, but is the exact product of 
any two figures in the Multiplication table how may the ope- 
ration be performed.^ 

How must the operation be performed when the divisor ex- 
ceeds 12, and is not the exact product of any two figures in 
the ]\|ultipIication table ? 

How is Compound Division proved ? 

Examples. 
FEDERAL MONEY. 

1. Divide 186 dollars by 2. 

$ $ cis, 

2)186 2)798.32 

Ms, 93 dollars. Jjw. 399. IG 
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j^ Cl8. 


$ cfo. 


3. 


Divide 366.18| by 3 


Am. I22.06:j. 


4. 


— 384.871 by 6 


_ 64.l4j+2. 


5. 


— 496.75 by 8 


— 62.09^+4. 

— 65.291+4. 


6. 


— $87.68| by 9 

— 976.43f by 1 1 


7. 


— 88.76^+9. 


8. 


— 1979.33J by 12 


— 164.94J+4. 




L. 8. d. 


L. 8. d. 


I. 


Divide 560 9 7 by 


3 An8. 186 16 6J+1. 


2. 


— 475 19 9i by 


5 — 95 3 ll^+l. 


3. 


— 596 15 6-J by 

— 756 4 11| by 


8 — 74 11 ll:r+2. 


4. 


12 —. 63 4|+11 




Cwi.grJh, 


Cwt.gr, lb. 


1. 


Divide 45 3 27 by 5 


Aw. 9 22+ 


2. 


— 10 15 by 9 


— I 14+ 




yds.qrjna. 


yd.gr.na. 


1. 


Divide 44 1 2 by 7 


Am. 6 1 1 + 


2. 


— 56 3 3 by 11 


— 5 2+ 




JMT. fur, p* 


M.fur.p. 


1. 


Divide 105 5 22 by 12 


Am. 8 6 18+6. 


2. 


— 45 7 18 by 6 


— 7 5 9+4. 



When the divisor exceeds 12, but is tbe exact product of 
two figures ia the multiplication table. Divide first by one 
of those figures and that product by tbe other. 



Examples. 





$ ci8. m. 


1. 


Divide 45 66 5 by 36 


2. 


— 98 77 8 by 44 


3. 


— 77 87 5 by 96 


4. 


— 288 68| by 108 


5. 


— 496 37| by 132 




L. 8. d. 


1, 


Divide 87 19 4^ by 32 


2. 


— 55 4 7| by 21 


3. 


— 97 15 6^ by 56 




Hhd.gal.gl. . 


I. 


Divide 44 28 2 by 63 


2. 


— 150 47 3 by 120 




F.2: 



^ cts. mi 
Ana. 1 26 8+17. 

— 2 24 44.42. 

— 6 81 1 + 19. 

— 2 67 3+ 3. 

— 3 76 0+55. 
L. 8. d. 

Am. 2 14 ll|+2. 

— 2 12 7+19.. 

— 1 14 11 + 
Hhd.gal.gt. 

Am. 44 1+51. 

— 1 16 0+7J.. 



\ 
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If the divisor exceeds 12 and is not the product of any twix 
figures in the multiplication table or exceeds the furoduct of 
any two figures multiplied together^ the operation must be 
performed by long division. 

Mxamples, 



1 . Dkide 47*/. GBcts. 7m. 
45)47 68 
45 


by 45. 
7(l.05.S^ 


268 
225 




437 
405 




32 remaimfcr,: 
2. Diride 77/. 12*. 6^rf. by 58. • ^^ 
58)77 12 6i(l 6 9^. 
58 


19 
' 20 




392 
348 




44 

12 


•;:- 


534 
522 




le 

4 





50 remainder, 
$ cts. ., $ci8.m^ 

3. Divide 196 75 by 78 Aw. 2^52 2+34, 

4. — 496 87J by 97 — 5 12 2+41. 

5. — 876 81 J by 123 — 3 06 3+63. 
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£. s. d. L. 8. d* 

6. Divide 44 7 6 bj 87 Am. 10 2^+67. 

7. — 156 15 8| by 148 — 1 1 2+147. 

Practical Examples. 

U If 24 jards of cloth cost 41doL 87d. 5m. what h^iht 
price of one jard ? Ana Idol. 99cts. 4m.+ 19. 

2. If 112 gallons of oil cost 64dol. Sljcte. what is the 
price per gallon ? Ana. 51 lct8.+ 59. 

S. When 72 bushels of corn cost 5Gdol. Q5d8. what is 
the price per bushel ? Ana. 78cte. 1 m. + 1 8. 

4. Sold a hogshead of brandy containing 63 gallons for 
125 dollars, what is the price of a single gallon at that rate ? 

^ Ana. Idol. SScta. 4m. +8. 

5. What is the price of 1 Cwt. of sugar if 4 Cwf. cost 18/. 
17«. 6rf.? Ana. 41. 14s. 4id. 

6. Supposing IQlBdol. 81^cf^. to be equally divided among 
125 men, what will be the share of each man ? 

An8.$\5.00i+15. 

7. If 1000 gallons of wine cost 567/. 18*. 9|d. what 'is> 
that for one gallon ? Ana. 1 U. 4^4+222. 

8. Eighty-nine men agree to divide amongst them 150ga/. 
^gt. \pt. of brandy, what is the share of. each man ? 

Ana. \gal. ^gt. lpt.+4S. 

9. If a hogshead of sugar containing 9 Cwt. lgr.25A. 
be divided equally among 19 persons, how much ought eacb. 
person to receive i Ana. \gr. 27/6. -f 16. 



REDUCTION. 

Reduction is a rule by which quantities are brought from- 
one denomination to another but without affecting t^e value 
of the quantities so reduced. 

There are two kinds of Reduction; that by which higher 
denominations are brought to lower denominations, or descend- 
ing reduction, and that by which low denominations are brought) 
to higher depominatioDs, or aseendiog reduction. 
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Ride. 

When higb denominations are to be brought to lower de- 
nominations, as for .example, dollars to cents, or pounds to 
shillings, mtd^ply bj as manj of the next lower denonupation 
as make one of the higher. 

When low denominations are to be brought to higher de- 
nominations, as for example, cents to dollars, or shillings to 
pounds, divide hj as manj of the lower as make one of the 
higher. 

Proof, — ^Descending and Ascending Reduction mutually 
prove each other. 

Qteesiiofw. 

For what purpose is Reduction used ? 

How many kinds of Reduction are there, and how are they 
distinguished ? 

When high denominations are tfi be brought to lower de- 
nominations how do you proceed ? 

When low denominations are to be brought to, higher de- 
nominations how do yt)u proceed ? 

HoK is Reduction proved ? 

REDUCTION OF FEDERAL MOifEY. 

To Reduce dollars to cents, multiply the dollars by the 
lumber of cents whiqh make a dollar. 

Examples. 

1. Reduce 10 dollars to cents. ^m. 1000 centsr 

2. Reduce 25 dollars to cents.. An$. 2500 cents. 

3. Reduce 387 dollars to cents. Ma. 38700 cents. 

To reduce cents to fourths, halves, or thirds, multiply them 
by the number of quarters, halves, or thirds which make a cent. 

4. Reduce 25 cents to fourths. nAna. 100 fourths. 

5. Reduce 50 cents to half cents. Jins. 100 halves. 

6. , Reduce 150 cents to thirds of cent3- wStis. 450.tbird^v 
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To reduce dollars to halves, quarters, or thirds of a cent, 
bring; them first into cents and then bring the cents into halres; 
quarters, or thirds as required. 

7. Bring 50 dollars to half cents. Ms. 10000 halves. 

8. Reduce 25 dollars to thirds of a cent. 

Mb. 7500 thirds. 

9. Reduce 275 dollars to fourths of a cent. 

Ms. 110000 fourths. 

To reduce dollars to dimes, multiply the dollars by 10, the 
number of dimes which make a dollar. 

To reduce the dimes to mills, multiply the dimes by 100, 
the number of mills in a dime. 

10. Reduce 10 dollars to dimes. Jhu. 100 dimes. 

1 1. Reduce 220 dollars to mills. Ms. 220000 mills. 

Ab/6;— When more than one denomination is given to be 
reduced, the highest denomination must be multiplied by as 
many as make one of the next lowest denomination, and the 
lower denominations must be added in. 

1. Reduce 15dols. 15 cents, to cents. Ms. 1515 cents. 

2. Reduce 2 dols. 25cts. to fourths. Ms. 900 fourths. 

3. Reduce 17 dols. 13| cents to fourths, 

Ms. 6875 fourths. 

4. Bring 13 dols. 27| cts. to thirds. Ms. 3982 thirds. 
5/ Reduee 426 dols. 88i cts. to half cents. 

Ms. 85377 halves. 

ENGLISH MONEY. 

_ To reduce pounds to shillings, multiply the pounds by 20, 
the number of shillings which make a pound. 

1. Reduce 27/. to shillings. 

' 20 

^ns. 540 shillings. 

2. Reduce 364{. to sbfuings. Ms. 72803. 



% 
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To reduce shfllin^ to pence, multiply them by 12, the 
number of pence irinch make a shilliii^. 

3. Bring 20 shilling to pence. Am. 240d. 

4« Reduce 70 shillmgs to pence. •&». S40d. 

To reduce pence to farthings, multiply the pence bj 4 the 
number of farthings wbicb mdce a penny. 

5. Reduce 12 pence to farthings. Au. 48fartbings. 

6. Bring 26 pence to farthings. Jhu, 104 farthings. 

7. Reduce 122. 10s. to shillings. 

20 

«i9ns. 2d0s. 

8. Reduce 18/. 12s. Id. to pence. Ans. 4471. 

9. Reduce 105<. 13s. 9id to farthings. Jins. 101462. 
10. Bring 36/. 19s. 7|<f* to farthings. Jins. 35503. 

To reduce cents into pence multiply the cents by 9^ and 
difide that product by 10. 

1. Reduce 4560 cents into pence. 
9 



10)41040 

4104 pence. 

2. 36975 cents into pence. Ans. 332771 pence. 

3. 57697 cents into pence. Ans. 51927^+ pence. 

To reduce pence into cents multiply the pence by ten and 
difide that product by 9. 

1. Reduce 7290 pcfnce into cents. 
7290 
10 



9)72900 



8 100 cents. 
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£. Reduce 4590 pence to cents. Ans. 5100 cents. 
3. Reduce 76975 pence to cents. 

Ans. 85527 cents 7m.+7. 

AVOIRDUPOIS WEIGHT. 

1. Bring 13 tens to CwL 
20 

Ans. 260 Cwt. 

H. Reduce 260 Cwt to quarters. Ans. 1040 qr. 

3. Reduce SGqr. to pounds. Ans. 1008/. 

4. Bring 17/6. to ounces. Ans. 272oz. 
5 Bring 20 ounces to drams. Ans. 320crr. 

6. Bring 5 tons 12 Cui. 2qr. to quarters. Ans. 450. 

7. Bring 2qr. 25/&. lOoz. to drams. Ans. 20896. 

APOTHECARIES' WEIGHT. 

1. Reduce 28 pounds to ounces. 

12 

Ans. 336.ounces. 

2. Bring 72 ounces to drams. Ans. 576 dr. 

3. In 10 pounds havi many grains ? Ans. 57600 gr. 

4. Reduce 1^ 9g 4s 29 17gr. to grains. 

Ans. 91017gr. 
CLOTH MEASURE. 

1. Reduce 24 quarters to nails. 

4 

Ans. 96 nails. 

2. Bring 36 yaurds to quarters. Ans. 144 qr. 

3. Bring 20 ells English to quarters. Ans. 100 qr. 

4. In 16 ells Flemish how many nails. Ans. 192 na. 

5. Bring 5 ells Flemish 2 quarters to quarters. 

Ans. 17 qr. 

6. Bring 37 ells French 2 quarters to quarters. 

Ans. 187 qr. 

7. In 19 yds. 2qr. 1 na. how many nails. Ans. 313. 
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DRY MEASURE. 

1. Reduce 13 quarts to plats. 

Au. 26 pints. 

2, Bring 32 pecks to quarts. Jns. 256 quarts. 

3, Reduce 7 bushels to pecks. .Ans, 28 pecks. 

4. Bring 1 2 bushels to pints. *%^8. 768 pints. 
^ 5. Bring 14 bu. 3 qt. to quarts. Ana. 451 quarts. 

6. in 24 bu. 1 pe. 2qt. Ipt. how manj pints. 

•ptns. 1557 pints. 

LAND MEASURE. 

1. Bring 3 roods to perches. 

40 

Ah8, 120 perches. 

2. Reduce 132 acres to perches. «^. 21 120 perched. 

3. Reduce 64^. 3R. 23P. to perches. Ans. 8783P. 

SQUARE MEASURE. 

1. Bring 4 square feet to square inches. 

144 

Ans, 576 square inches. 

2. 120 square yards to square inches. Ans. 155520. 

3. Bring 29 sq. yd. ^ sq. ft. l02 sq. in. to square inches. 

Ans. 37974 square inches. 

LIQUID MEASURE. 

1. Reduce 17 quarts to pints. 

2 

Ans, 34 pints. 

2. Bring 28 gallons to quarts. Ans. \ 12 quarts. 

3. Reduce 5 hogsheads to gallons. «^njr. 3l5 gals. 

4. Bring 1 10 gallons to pints. Ana. 880 pints. 
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5. In 6 tuns how many pints. Au. 1^96 pints. 

6. Bring 1 hhd, 41ga/. 2qi, to quarts. Am. 1930 qts. 

7. Bring 41 gal. ^t. to pints. Jins. 380 pints. 

8. Reduce 4 hhd. Sgt. to pints* Ais. 2o22 pints. 

9. Reduce 19 tuns 27 gal. to quarts. Ms. 19260 qt. 
10. Bring 5 tuns ihkd. idgal. \gt. \pt. to pints. 

Aw. 10707 pints. 

LONG MEASURE. 

1. Reduce 27 feet to inches. 

12 

wlrw. 324 Inches. 
^. Bring 48 yards to feet. ^ns. 144 feet. 

3. Reduce 27 poles to yards. Jins. 148^ yards. 

4. Bring 18 fuHongs to poles. Jins. 72o poles. 

5. Reduce 34 miles to furlongs. Jtns. ^12 fur. 

6. Reduce' 108 leagues to miles. Jlns.'^^ miles. 

7. Bring 17 miles to poles. Am. 5440 poles. 

8. Bring 20 miles to yards. Ans, 35200yards. 
9i In 6 leagues, how many inches. Am, 1140480 in. 

10. Reduce 14 feet 9 inches to inches. Am. 177 in. 

1 1 . Bring 37 yards 1 foot to feet. Am. 1 12 feet. 

12. Bring 1 12 furlongs 29 poles to yards. 

•Aw. 247994 yards. 
\3. Reduce 450 miles 6 furlongs 32 poles to poles. 

*5iw. 144272 poles. 
14. In 2 leagues 1 mile 3ft(rlongs 16 poles 3 yards 2 feet 
10 inches^ how many inches?' .Ai^. 470590 inches. 

TROT WEIGHT. 

U dBring 78 pennyweights to grains. 

•^ 24 '• . • 

312 
156 

«Aw^ 1872graiii&. 
4. Reduce ii6 ounces to pennyweights. Am. QSiOdwL 
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3. In 25 pounds how manj grains. jIim. r4400qgf}\ 

4. Bring 29oz. \Qdwt. to pennjrweights. j^. 5^£vl. 

5. How many grains are therein \9lb. lloz. \4dwt,2\gr. 

Ans. WdOllgr. 
TIME. 

1. Bring 30 minutes to seconds. Jins, 1800 seconds. 

2. Reduce 12 hours to minutes. Ana. 720 minutes. 

3. Reduce 12 years to months. Ans, 144 months. 

4. Reduce 3 dajs 5 hours 29 minutes to minutes. 

Ans, 4649 minutes. 

MOTION, OR CIRCLE MEASURE. 

1 . Reduce 24 degrees to minutes. .^!iw. 1440'. 

2. In 24 signs how many seconds. w^. 2592000''. 

3. Reduce 17 signs 12 degrees to degrees. 

Anti. 522 degrees. 

4. Hew nttny seconds aee there in 4 sigois 3 degrees 18 
minutes 27 seconds ? Ans. 443907 seconds. 

PROMISCUOUS EXAMPLES. 

1 . In 35 dollars how man^ cents ? ^ Am. 3500. 

2. How many miles are ^re^in 98 furt^ogs ? 

*w3n«. 12 M. SI far. 
2. How many weeks are there in 365 days ? ^ 

Ans, 52 weeks 1 day. 

4. In 84 half-cents how many cent^i ^ 4n«. 42 cents. 

5. In 8 tons 15 Otitf. how many -hundred weight ? 

. ^ Ana.ndCiDt, 

6. How many square perches are theif in 63 roods ? 

Am. 2520 square perches. 

7. How many pounds in 157«.?- Ans.lL lis. 

8. In 175 pecks how many bushels ? Ana. 4Sbu. 3pe. 

9. In 7642 cents how many dollars ? Ans. 76dol.42cts, 

10. In 103 pints how many quarts? Ans. 5lgt. Ipt. 

11. How many minutes are there in 720 seconds. 

Ans. 12 minutes. 

12. In 7 hogsheads 33 gallons how many gallons ? 

Ans. 474 gallons. 



RK9UCTI0N. 71 

l3. How many ells English are there in 100 quarters of a 
yard ? Jina. 2oE,E, 

14. In 108 dwt. how many ounces ? .Sns. box, Sckof. 

15. How many pounds are there in 2d09. ? 

Ms, 12/. \Q8. 

16. How many scruples are there in T drams ? 

Am. 2lae. 

17. How niany pence are there in 8«. M?. Ans, \04d. 

18. In So3 days how many weeks ? Am, 29 weeks. 

19. How many nails are there in 16 quarters of a yard ? 

An8, 64 nails. 

20. In 74 drams how many ounces Avoirdupois ? 

Ans, 4oz, lOdr, 

2 1 . How many three-pences are there in 13^.? 

Ai8. 52. 

22. How many Cwt, in 20 tons ? Ana, 400Cwt, 

23. Hpw many ells French are in 81 quarters ? 

Au. \6EJFr, Iqr, 

24. In 21 gallons 3 quarts 1 pint^ bow many pints? 

Au. 175 pints. 

25. How inany furlongs are there in 3M, l/tir. 

Au. 25 furlongs. 

26. How many dollars are there in 1235 cents. 

Ai8. l2doL S5ct8. 

27. How many minutes are there in 3 days ? 

Am, 4320 minutes. 

28. In 121 cents, how many quarters of a cent? 

Am. 484 quarters. 

29. In 13 pounds Avoirdupois^ how many drams ? 

Ans, 3328 drams. 

30. How many ells Flemish are there in 154 quarters ? 

Ais. 5lE.Fl, \gr, 

31. How many pounds are there in 246\dwt.^. 

Am. 10/6. 5oz. \dwt, 
^32. in I2yrf. 2yr. \na, how many nails ? Am, 201na. 

33. In 584621 gallons, how many tuna ? 

Ai8. 2319 3r. 1 pi. \hhd. 44gal. 

34. How many drams are there in 725/6. 602. avoir(kipo]s: 

Ais. 185696«fn 

35. How many Cwt. are there in 27552/6.? Ais, 246. 
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36. How manjr farthings are there in 51, 48,Ghi. 

.^w*. 5017 farthing's- 

37. In 763 days, how many weeks ? ^s. 109 weeks. 

38. How many peace are there in 85/ \0s. Id?. 

■ ' 4ns, 205^1 d^ 

39. In 1^20 grains how many drams ? Ais. 20dr. 13. 

40. How many elJs English are there in 21qr, 

Ms, 5E,E, 2qr. 

41. How many hushels are there in 1357 pints ? 

nAns.^lhu.OpeiSgt. \pt, 

42. How many acres are there in 8654 scj\iare perches t 

Ans, 54.4. oR. 14P. 



PROPORTION, OR THE SINGLE RULE OF 
THREE. 

By the rule of Proportion or Rule of Three, we ascertain 
the proportion which numhers bear to each other. , 

It is called the Rule of Three, because there arc three terms 
given to find a fourth. 

U Rule for Stating. 

1 . Place that term in the third place which is of the same 
name or kind with that in which the answer is required. 

2. Consider whether the answer ought to be greater or 
less than the third term. 

3. If the answer ought to be greater than the third term, 
set the greater of the two remaining numbers on the left for 
the second term, and thie remaining number to the leEt of the 
second for the first term. 

4. But if the answer ought to be less than the third term^ 
set the least of the two remaining numhers in the second place, 
and the greater in the first place. . 

Having thus prepared the question, you may proceed to 
perform the operation by the following 
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Rule. 

1. Reduce the third tenn to the lowest denomination men* 
fioned in it. 

2. Reduce the first and second terms to the same denomi- 
nation, and to the lowest denomination mentioned in either of 
them. 

d. Multiplj the second and third terms together, and diride 
the product hj the first term; the result will be.the fourth term 
OF answer in the same denomination to which the third term 
was reduced. 

4. Reduce, the fourth term or answer to that denominatipn 
In which the answer is required. 

JVbte^^-By this rule no distinf^tion is necessarj betweeu 
direct and inverse proportion. 

The foregoing rule for stating is very much to be* preferred 
to that which has formerlj been in general use, aud is likel} 
soon to be universally adopted. But as there may be some 
• who give a preference to the former mode of stating, the fol- 
lowing is given that it may be used bj those who prefer it. 

2. Rule. 

1 . Set that term in the first place which is of the s^e 
name with the term of demand, and that term in the second 
place which is of the same name with that in which the answer 
is required, and the term of demand in the third place. 

2. Consider from the nature of the question whether flie 
]^roportion is direct or inverse. 

The proportion is direct when the third term is grestter 
than the first, and the nature of the question requires that the 
fourth term should be greater than the second. 

The proportion is inverse when tbe third term is more than 
the first, but the nature of the question requires tbat the fourth 
term should be less than the second. 

3. Reduce the first and third terin to the same denomina- 
tion, and to the lowest denomination mentioned in either, and. 
the second term to the lowest denomination mentioned in it.- 

4. Multiplj the second and third terms together, and the 
product will be the fourth term or answer in the same deno- 
mination with that to which the second term wa& reduced.* 

g2 
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which must%e brought to that denomination in which the an- 
svrer is required. v 

Proof, — B7 reversing the statement. 

Qaeaiiona, 

What are we- able to ascertain by proportion or the rule of 
three, and why is it called by thai name? 

Which of the terms must be placed in the third place ? 

Alter haying set down the third iterm^ what have joq next 
to consider ? ' 

How do you proceed if the answer ought to be greater than 
the third term ? 

How do you proceed If the answer ought to be less than 
the thirdjirm .* 

After having prepared the question, what must you.do with 
the third term ? 

To what must you reduce the first and second terms ? 

Which of the terms must you multiply together, and by 
which must you then divide V 

After having divided by the first term, in what denomination 
will your answer be ? 

What must be done to complete the operation ? 

How do you prove the rule of three. 

Examples, 

1 . If 6/6^. of cheese cost bo cents, what will lolbs, come 
to at that rate ? 

/6*. ciB. lbs. lbs, lbs, cts. 

By 1st rule G : 55 \ : 75 By 2d rule 6 : 75 : : 55 

55 75 

______ ' ' 

375 275 

375 385 

6)4125 6)4125 

#6.87|Ai«tfer. $6,87^ 
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2. If eight men can reap a field of grain in four days^ how 
many days wiil it require for sixteen men to do it? 

men. days. men. * men. men. days. 

Inverse 8 : 4 : : 16 1st Rule 16 : 8 : : 4 
4 ^ .8 

16)32(2 16)32(2 

32 32 

3. If 2 pounds of butter cost 50 cents, what m\\ B pounds 
cost ? .^. 2.00 cts. 

4. If 1 pound of sugar cost 12 cents, what must I pay for 
5 pounds ? .%is. 60 cis. 

5. Sold 10 yards of linen for 5 dollars 50 cents, what was 
it per yard? ^^ns.ddcU. 

6. If 7 pounds of cheese cost 87|^ cents, what must I pay 
for 1^ pounds ? *^ns. $15.25 cts, 

7. If 1 bushel of salt cost 72 cents, what will 209 bushels 
cost ? Ai8. $150.48 cts. 

8. When 5 pounds of soap cost 55 cents, what is it per 
pound ? ^8. 11 cts, 

9. If 1 yard of cloth cost 4 dollars 25 cents, what will 18 
yards come to ? Ana, $76.50 cts. 

10. Sold 76 pounds of coffee for 24 dollars 32 cents, what 
was it per pound ? ^ns. 32 cis. 

1 1 . If 8 bushels of potatoes cost 3 dollars 94 cents, what 
were they per bushel ? Ans. 49cts. 2w.4-4. 

1@. If 1 pound of beef cost 7| cents, what will 57 pounds 
cost? c^TW. $4.27^ c/5. 

13. How much will 243 bushels of corn come to at 45 cents 
per bushel ? ^ Ans, $109.35 cts. 

14. If tea be sold at 1 dollar 12| cents per pound, .what 
will 147 pounds cpme to ? Ms. $165.37| cis. 

15 What cost 869 pounds of rice, at 4^ cents per pound ? 

Ans. $39. 10\ cts. 

15. If 24 yards of cloth cost 125 dollars 24 cents, what is 
it per yard? Ms. $5.21 cts. +^. 

17. If 1 cwt. of candles cost 1 1 dollars 50 cents, what are 
they per pound ? *^7is. 10 cts. 2m.-f-76 

18. What will 218 pounds of pork amount to at 7 cents, 
per pound? .^rw. $15.26 cfe^ 
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19. What is wheat per bushel^ when 57 busbds cost SOL 
lOa. 10a. Bd.+ 

20. If 1 oanee of siker cost 72 cents^ what will 3 pounds 
5 ounces amount to ? Ma. $29.52 cia, 

21. Whe;i 1 pound of cinnamon cost 10 cents, what will be 
the price of 135 pounds ? JStna. $13.50 cia, 

92. If 2 cwt. of cheese cost 7/. 12^. 6d. what must be paid 
for 15 T. 3 cwt. Jina. 1 \55l. 3#. dd. 

23. Sold a quantitj of brandj fop 54/. 7a. 6d. at 4a. \0d. 
per gallon. Howmanjgallons were there? Jina.^^gai. 

24. What is the amount of board for one j^ar, at 2 dollars 
fi^d 50 cents per week I Jm. $ 130. 

25. Sold a piece of land oontaining 34 acres,, 1 rood, 
17 perches, at 4^ dollars 25 centa per acre, what am I to re- 
fJeiTe > Ma. $1461.55 da. +25. 

26. If a pipe of wine, containing 131 gallons, cost 65/. 
lOa. what was it per gallon ? Ma. \0a. 

27. If 754 dollars pa/ for 1 tun of brandy, how much can 
I bttj for 1754 dollars ? Ma. ^una, \hhd. I9gal. Oqt. Ipt. 

28. If 7 yards of muslin cost me 18^. 8(/. what number of 
yards can I buy for 36/. 165. at the same rate ? Ma. ^IQyds. 

29. If 1 pound of sugar cost 9| cents, what will be the 
price of a hogshead weighing 5 cwt. 2 qrs. and 17 lbs.? 

Ma. $60.13 da. 5m. 

30. When 1 14 cents is the price of a pound of tea, bow 
much can I buy for 354 dollars ? Ma. SlOlba. Qoz. edr.+ 

31. If 100 skeins of silk cost 2/. \0a. how many skeins can 
he bought for 105/. 3a. ? Ana. 4206 skeins. 

32. If a piece of cloth, containing 39 yards, cost 330 
dollars 38 cents, what is it per yard ? Ana. $8 Qdcta. Am^ + 

S3. If 1 pint of brandy cost 37| cents, what will be the 
price of two hogsheads, one containing 6\\ gallons, and the 
other 62 gallons, 1 quart, and 1 pint? Ma. |371.62|c/5. 

34. A man sold two loads of corn^ one containing 75 
bushels and the othe^. 87 bushels, at 52 cents per bushel, 
what will he receive? •^««. $84.24 cfe. 

35. If a person spend daily 1 dollar 87|^ cents, and his 
annual income be 1022 dollars^ wbat sum may he save at the 
year's end? ./3/2«. $337.62} cfe. 

36. Bougl^t a stove weighing 4 cwt. 3 qrs. 24 lbs. at 2 
doliars'lO cents per cwt, and 27 lbs. of pipe at 18| cents. 
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per pound, with two elbows at 50 cents each, what is the 
price of the stove, pipe, and elbows ? JIna, JSl6.48jcfo. 

37. A man covered 14 pair of window shutters with tin^ 
each shutter requiring 8| sheets, for which he was to have \\\ 
cents per sheet, what will he receive when thej are finished I 

Am. 827.37 cte. 

38. A ship's crew consisting of 45 men are provided with 
4500 lbs. of bread, of which each man eats 1 lb. per day, 
how many weeks will it last them I Sna. 14 weeks 2 days, 

39. If 12 acres and 2 roods produce 443 bushels and 3 
pecks of corn, what quantity will 37 acres, 3 roods, and 5 
perches produce ? Ana, I3416u. Op. T(^, Ifii, 

40. A n^iercbant bought 27 cwt. 2 qrs. of sugar, for 204 
dollars; for carriage 15 dollars 75 cents, storage 18 dollars 
3 11 cents, what must be sell it per hundred to gain 57 dollars 
on the whole ? . ^ Aw. glO.72 eta. 9in.+ 

41 . A bankrupt owes in all 18,284 dols. 40cts. and deliveri^ 
lip his whole property, amounting to 9,142 dollars 20 cents, 
how much per cent, can he pay, and what does that creditor 
receive to xvhnmha ^qy ed 472 dollM g^l^- 

"IJBw. 50percent. g236. 

INYERSE PROPORTION. 

Note — In all casc^ wherein labour is required to be per- 
formed, the day must be reckoned at 12 hours. 

42. If six men can do a piece of work in 18 days, how 
long will it require 12 men to do it ? Ana. 9daya. 

43. Suppose 2a days be required for 12 men to build a house, 
in what time can 18 men do the sanae ? Ana. \Sdaya. 4h. 

44. If 8 men can mow a piece of ground in 24 days, how 
many men can do it in 4 days ? Ana. 48men. 

45. In what time will 48 men make a fence which 12 can 
do in 24 days ? Ana. 6daya. 

46. When a traveller performs a journey in 5 days, when 
the days are 1 1 hours long, how long will be require to do it 
when they are 15 hours long ? Ana. Sdaya Sh. 

47. How many yards of carpeting, 2 feet 3 inches broad, 
will it require to cover a floor that is 48 feet long and 30 
feet 6 inches broad ^ Ana. 2\6yda. 2 feet Qin. 
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48 . How many men will it require to repair a piece of work 
in 5o daySj when 14 men ^an do it 100 dajs ? 

' Ms. SStnen. 

Promiscuous Examples, 

49. If 1 cwt. of sugar cost 1 1 dollars 31^ cents, what will 
18 cwt. 3 qrs. 29 lbs. cost ? ^Am. 82l6.22cfe. 6111.+ 

'50. Bought 156 yards of cloth for 730 dollars, a part of 
which being damaged, I am willing to lose 22 dollars on the 
whole: at i¥hat r^te then must I sell it per yard ? 

Ms. %4.5Scts. 8m.+ 

51. Bought 19 cwt. 2 qrs. 17 lbs of tobacco at 9 dollars 
and 31^ cts. per cwt. and sold it for 10 dollars G5 cents per 
cwt., what was the prime cost, what was it sold for, and 
what was the gain. > C Cost g 183 .00 7m. 

jSns. < Sold for g209.29 Im. 
f Gain SS 26.28 4m. 

52. If 47 yards of muslin cost 14 dollars and 75 cents, 
what was it per yard ? Ms.Slcts.Bm. 

53. A number, concistingr nf .^/i4 xncu, orv lo be clothed; 
each suit to contain 3| yards of cloth that is 1^ yds. wide, and 
to be lined with holland which is 3 quarters oC a yard wide^ 
how many yards of holland will line them ? jins. 2212 j yds. 

54. A pole whose height is known to be 25 feet, at 12 
o'clock at noon casts a shadow on level ground to the distanee 
of 33 feet 10 inches. What is the breadth of a river which 
runs east and west close by the north side of the bottom of a 
tower known to be 250 feet high, if the shadow of the tower 
projects 18 feet 6 inches beyond the opposite bank of the 
river? Ms. Sl9 feet lOm. 

55. The earth which we inhabit is three hundred and sixty 
degrees in circumference, and turns round on its own axis 
once in twenty-four hours, a degree of longitude* at the 
equator is 69^ miles, but a degree of longitude in the latitude 
of 40 degrees is only 46 miles, how many miles are the inha- 
bitants at the equator carried in one minute by this motion, 
and how much farther in a minute are they carried by it than 
the inhabitants who lire in latitude 40' degrees ? 

Ms. The inhabitants of the equator are carried J7jlf. 
3 fur. and sM. Ifur. farther than in lat. 40**. 



THB DOUBLE RULE OP THREE. 79 

DOUBLE RULE OF THREE. 

The double rule of thrlee is that in which ^ye terms are 
^yen to find the sixth, three of the given terms being a sup« 
position and two a demand. 

Bide. 

1 . Set down the two first terms of supposition under etob 
other in the first place. 

3. Set-down the two terms of demand under each other in 
the second place.' 

2. Set the last term of supposition or that which is of the 
same name with that in which the answer is required in the 
third place.- 

4/ Multiply the two terms in the first place together. 

5. Multiplj the two terms in the second place together. 

6. Multiply the product of the two terms of the second 
place by the term standing in the third place and divide that 
product by the product of the two terms standing in the first 
place, for the answer in the same denommation with that of 
the third place. 

JVbte, — If the terms consist of different denominations they 
must be reduced as in the single rule. 

Proof. — By two statements in the single rule of three, or 
by inverting Uie statement. 

Q^e8l^on8, 

What is the double rule of three ? 

When you are about to make a statement in the double rule 
of three, which of the terms is first to be set down, and in what 
place ? 

In what place are the two terms of demand to be set down ? 

In what place is the last term of the supposition, or that of 
the same name with that in which the answer is required, to 
be set down ? 

What is to be done with the two terms of supposition which 
stand in the first place ? 

What is to be done with the two terms of demand whieh 
stand in the second place ? 

By what do you multiply the product of the two terms of 
demand, and by what do you divide that product ? 
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What is to be noted when the terms consist of different de 
nominations ? 

How do joa proTe the double rule of three ? 

Examples. 
1. If lO men in 18 days earn 56 dollars^ hoir manj dollars 
can ^ men earn in 35 dajs ? 

180 100. 

60 ' 

700 
56 

4200 
3500. 

'dob, cis.m. 



180)39200(217 77 74- 
360 

r 

320 
180 

1400 
1260 

1400 
1260 . 

1400 
1260 

1400 
1260 

Rem. 140 
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3. IPS men in 12 days can reap 32 acres, how many acres 
can 8 men reap in 24 days r 

Ma, no^,2R,Sl6P.20yds,+ 

3. When 10 oxen in 18 days eat 2 acres of grass, how many 
acres will serve 20 oxen 27 days ? ,^. 6^, 

4. If 36 lbs. of bread be sufficient for 9 men 10 days, bow 
many pounds wil] suffice 24 men 5 days ? Ans, 48/6^. 

6. If 100 dollars in a year give 6 dollars interest, what wdl 
335 dollars give in 18 months ^ .Ana. SOdola. Idcis, 

6. If 56 dollars 31-^ cents be the wages of 20 men for 5 
days, what will 46 men earn in 32 day^ ^ 

Ms. Q2Qdol8, 92€t8. 

7. Suppose 8 men can make 120 pair of shoes in 30 days^ 
how many can 12 men make in 90 days ? Ms, 540 pair, 

8. If 37 lbs. of beef be sufficient for 12 persons 4 days, how 
many pounds will suffice 38 men 16 days ^Ans, 46Slbs, lOoz.+ 

9. If 2 quarts and one pint of oil be sufficient for 8 lights 4 
ereDiogs, what quantity will supply 12 lights seven evenings? 

Jins, iSpts,-^ 

10. If 7^ yards of cloth that is 3 quarters wide cost 17 dol* 
lars 31-^ cents, what will be the price of 24 yards and 2 quarters 
which is 7 quarters wide ? Arts, l3^dols. 43cte.+ 

11. If 12 bushels of oats be sufficient for 20 horses 22 days, 
how many bushels will serve 62 horses 36 days ? 

Ms, Gobu, Spe, Sqt, \pt,+ 

12. What is the interest of 563 dollars for 4 years and a 
half, at 6 per cent ? Ms, 1 dSldols, 1 ct. 

•13. If 6 tons of hay be sufficient for 8 horses 7 months, bow 
much will serve 20 horses 1 year and 5 months ? 

Ms, Setans, 8 Cwt, ^qr. Sib. 

14. When 1 pound of thread makes 2 yards of linen 5 quar- 
ters widej how many pounds of thread would be wanted to 
make a piece of linen 50 yards long and 3 quarters of a yard 
wide ? Ms, l5lbs. 

15. If 7 reapers have 18 do11a:rs 46 cents for 3 days' work, 
how many will earn 96 dollars in 32 days ? Ms, Sreapers, + 

16. If 100 dollars in 1 year gain 7^ dollars interest, what 
sum will gain 9 dollars in 4 montibs ? Ms, 360dols, 

17. If 27 men can build a wall 40 feet high and 54 feet 
long in 10 days, in how many days can 72 men build a wall 20 
feet high of the same length ? Ms, Id, 2lA. 

H 
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18. If a man can travel 305 miles in 30 days when tibe days 
are 14 hours long, in how many days can he travel 1056 mHes 
when the days are 12| hours long I Ana. 1 16 da'ij8.+ 

19. If 2 10 dollars will defray the expenses of four men for 
24 weeks and 3 days^ how long will 15 men be in spending 837 
dollars? Jhis,^5wede9^d,+ 

20. If 50 dollars in 5 jears gain 15 dollars, what sum will 
gain 30 dollars in 2 yeanT^and a half ? Am. WOdols. 

2 1 . If 5 men receive 20 dollars 50 cents for 4 days' labour, 
how much must 34 men get for 90 days ? 

AM.SlSedok.dOcts 

22. If the carriage of 24 cwt. for 45 miles be 18 doHiQrs, 
how much will it cost to convey 76 cwt. 121 miles ? 

Jhut. \53dols.2Set8.+ 

23. If 6 men in 5 days can maw 37 acres of grass, how 
many men can mow 38 1 acres in 13^ days ? 

•Aw.23mcn.+ 

Promiscuous Examples. 

24. If 35 cwt. be carried 20 miles for 9 dollars and 50 cents^ 
how much will 50 cwt. cost to be carried 150 miles ? 

An8.\0ldols.lQi+ 

25. If 125 dollars in 1 year and 6 months gam 1 1 dollars 
and 75 cents, what sum will gain 31 dollars and 18| cents, 
in 9 months? Ans.GBSdols.^BQicts.'^' 

26. What is the interest of 275 dollars for 4 years and 8 
months, at 6 per cent, per annum ? Ans, 77 dols. 

27. With bow many dollars could I gaiin 6 dollars in one 
year, if with 560 dollars I gain 56 dollars in one year and 8 
months ? Ana. lOOdola. 

28. If 5 lbs. of worsted make 12 yards of stuff, of one yard 
1 quarter broad, how many pounds would be wanted to make 75 
yards three quarters of a yard wide ? Ans . 52&9 . + 



PRACTICE. 

Practice is a short niethoc! of working such questions 
io the single rule of three as have one for their first term. 
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PrttcSce Table J or Table of Miquoi PaHs. 
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1 28 

.16 

14 

8 

7 



cwi, 



Ciue 1. 
When the given price is a if h or | of a cent} or anjF 
number of mills* 

Ride. — Divide the given number by the aliquoti or 
even part pf a cent, for the answer in cents. 

JVb(e. — ^If the given price be in take the aliquot part for 
half firsti and then for a iy and add the products together. 

Case 2, 
When the given price is cents only. 

Rtife.-^Diyide the given quantity by the aliquot parts 
of a dollar for the answer in dollars. 

Cases. 
When the given price is dollars and cents. 

Rule. — ^l^ultiply the given quantity by the dollars, and 
take aliquot parts for the cents, and add the products to- 
gether for the answer in dollars. 

Case 4. 
When the quantities given are of various denomina- 
tJonsy such as cwt. qrs. and lbs. 
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Rule. — Set down tKe given price of one of the highest 
given denominations, and multiply it by the whoie of the 
highest denomination, then take aliquot parts of the next 
lowest denomination continually, ^^nd add the products 
together for the answer. 

Proof, — By the single rule of three. 

Questions. 

What is practice ? 

Repeat the pr<«ctice table, or table of aliquot parts. 

When the given price is a i, a j, or j of a cent, or 
any number of mills, by what rule do you proceed, and 
what is to be noted if the given price is j ? ^ 

When the given price is cents only, by what rule do 
you work ? 

Repeat the rule for performing the operation when the 
given price is dollars and cents. 

By what rule do you work when the given quantity 
consists of divers denominations, cwt. qrs. and lbs., and 
the given price consists of dollars and cents I 

How do you prove practice ? 

Examples. 

CASE 1. 



1. What is the value of 48 yards of tape at a, quarter 
of a cent a yard ? 

2. What is the value of 1654 yards at half of a cent 
a yard ? 

cts. eta. 



48 

12 cents. 



3. 296 A 4 each 

4. 3268 at ^ 

5. 4260 at I 

6. 5324 at i 





Bns 


1664 . 

8.27 Am. 

2dol8. ^2cl8. 
ledols. 34cte. 
SI dols. 95cU. 
iSdols.Slcts. 



jTEAcnei. 



ts 



634 at 2 mills each. -Ms. B 1 26 8 

352 at 4 I 40 8 

3456 at 5 17 28 

498 at.6 2 98 8 

11. 8462 at 8 67 69 6 

12. 1264 at 7 8 84 8 
4628 at 9 41 65 2 

eAsE 3. 
What is the value of 54260 at 25 centa each ? 
25 i 54260 



7 

8 

9 

10. 



13 



1. 



135,65 cfo. 

2. What is the value of 3648 at 6^ centa ?t8 228 00 

3. 742 at 10 74 20 

4. 8264 at 20 1652 80 

5. 386 at 25 96 50 

6. 5876 at 50 2938 00 

7. 3542 at 45 1593 90 

8. 31925 at 80 26540 00 

9. 4264 at 12J 533 00 
10. 18626 at 55 10244 30 
U. 1724 at 37^ 646 50 
l5i. 528 at 16 84 48 

13. 13854 at 56^ 7792 87 5 

14. 4858 at 29 1408 82 

15. 2267 at 85 1926 95 

16. 190 at 20 38 00 
17 3654 at 18| 685 12 5 
18. 17638 at 70 12346 60 



CASE 3.^ 

1. What is the value of 5 cwt. 
and 50 cents per cwt.? 



Iqr. 14 lbs. at 2 dollars 



1 

lb. 
14 



D. eta. 
2 50 
5 



12 50 
62^^ 
3lt . 

13 43|^. 
2 
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2. What 18 the value of 10 cwt. 2 qr. 7 lb. at 10 dollars 
25 cents per cwt.? jina, lOSdol8,26icts. 

3. What is the value of 7 cwt. 3qr. 19 )b. at 4 dollars 
\5 cents per cwt. ? ^ns. ^2dol8, 86cfo.+ 

4. What is the value of 129 cwt. Iqr. lO lb. at I dollar 

5 cents per cwt. ? ^ns, iSddols. SOcU. 5m, 

5. What is the valae of 16 cwt. 2 qr. at 5 dollars 18 
cents per cwt. ? ^Ans. Sddols. 41c(s. 

6. What is the value of 130 cwt. 1 qr. at 15 dollars per 
cwt.? . Am, ld53dol8.15ct8. 

7. What is the value of 25 cwt. Iqr. 91b. at 1 dollar 75 
cents per cwt. ? Ans, 44dol8. 32cte. 8m».+ 

8. What is the value of 2 qr. 14 lb. at*27 dollars 10 cents 
per cwt.? Ana, \6dols,-9Sicis, 

9. What is the value of 6 lb. 5 oz. 10 dwi. 5 gr. at 4 
dollars 16 cents per lb. ? - Ans. 26(fo&. 87cfe.+ 

10. What is the value of 27 lbs. 10 oz. 4 dwt. 18 gr. 
at 26 dollars 35 cents per lb. ? - Am, ISSdols. 9^ci8.+ 

11. Wnai is the value of 9 lb. U oz. 17 riwt. 22 gr. at 

6 dollars 13 cis per lb. ? Am. S Idols. 24cte.4- 

12. What is the value of 816 oz. 13 dwt. 12 gr. at l^ 
cents per ounce ? Am, \02dol8. OScts. 

13. What is the value of 27 yards 3 qr. at 9 dollars 65 
cents per yard ? Ans. Sl^ldols. IBcts. 7m. 

14. What is the value of 860 yards 1 qr. at 84 cents 
per yard ? Ans. 1^2dol8, 6 lets, 

15. What is the value of 126 yards 2 qr. 2 nails at 4 
dollars 75 cents per yard ? Ans. 60ldols, 46cfe. 8w.+ 

16. What is the value of 428 gals. 3 qts. at 1 dollar 40 
cents per gallon ^ Ans, SOOdols, Qocts. 

17. What is the value of 765 gals. 3 qt. 1 pt. at 2 dol- 
lars 18^ cents per gallon ? Ans, 9\0dols. 72cis. 6m. 

18. What is the value of 5 hhds. 31i gals, at 47 dollars 
12 cents per hogshead ? Ans, ^dddols. \Qcts. 

19. What is the value of 17 hhds. 15 gSK^qts. at 64 
dols. 75 cents per hogshead ? Ans, 1 WedoM^Sds, 7m, 

20. Wha^s the value of 120 bu. 2 pecks it 35 cents 
per bushel ?^ Ans, ^kdols, \lcis* 6m, 

21. What is the value of 780 bu. 3 pecks 2 qts. at 1 
dollar 17 cents per bushel ? Ans, 9\^qJs. 65ci8,+ 
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22. What is the valtie of 1354 bu. 1 peck 5 qts. 1 pt. 
fit 25 cents per bushel ? Ans, SSf^dals. eOcts. 5m. 

23. What is the value of 35 acres 2 roods 18 perches 
at 54 dollars 35cents per acre ? Me. l^Sddols.dSds.^- 
# 24. What is the value of 146 acres 3 roods lO perches . 
at 35 dollars lO cents per acre? Jin8.5\53dol$. lleis. Sm.+ 

||£5. What is the value of -750 acres 1 rood 4 perches at 
12dollars25 cents per acre ? Ans. dldOdols. 86c/5. 8ni.+ 

.^plication. 

1. What is the value of 84 cwt. 2 qr. 14 lb, of sugar at 
10 dollars 50 cents per cwt. ? Ans. ^SSdols. 56cfe. 2m. 

2. Bought 17 cwt. Iqr. 7 lb. at 12 dollars 12^ per cwt, 
what is the amount ? , ^ns. 209dol8.9\cis.4m. . 

3. Sold 15 T. 10 cwt. 3 qr. of iron at 80 dollars 15 cents 
per T. what is the amount ? Ans. XMsdph. 33cte.+ 

4. Bought 170 pieces of .tape, each piece containing 
35 yards 2 qr. at a quarter of a cent per yaid, what is the 
whole price of the tape? Ans, l5do&. 08cf5.+ 

5. A man bought 175 acres3 roods 12 perches of l^nd, 
for which he paid 52 dollars l5 cents per acre, what was 
the whole? . ' .^w*. 9169do&.26c^+ 
6. What is the value of 1365 papers of pins at a half a 

cent per paper ? Ana. Qdbls. 82^ds. 

7. How much will 784^gallon5 of brandy come to at 84 
cents per gallon I Ans. QbMols. 56cis. '^ 

STERLING MONEY. 

Case 1.— When the given price is farthings. 
Rule. — ^Divide by aliquot parts of a penny for the answer 
In pence^ and reduce the pence to pounds. 

Case 2. — ^When the given price is any number of pence 
less than twelve. 

Rule. — ^Divide by the aliquot parts of a shilling for the 
answer in shillings, which reduce to pounds. 

Case 3. — When the given price is pence, but exceeds 
the number of pence in a shilling. 

JRu/e.— Set down the given quantity as so many ahil« 
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lingSy and dividesby the aliquot parts of as many pence as 
the given pence exceeds twelve ; recollecting to add in 
the given quantity ; the answer will then be ahillingSy 
which reduce to pounds. 

CoH 4.-^When the given price is shillings. 

Ji«/(e,-^Divide by the aliquot parts of a ponnd for the 
answer in pounds. 

Case 5. — ^When the given price is poundsj shillings, 
and pence. 

12ti/e.— Multiply the given quantity by the pounds, and 
divide by the aliquot parts of ^be shillings and pence* 

Case 6. — ^When the given quantity consists of divers 
denominations, and the given price of one of the highest 
denominations, as pounds shillings, and pence. 

Ruki, — Set down the given price of one of the highest 
denominations, and mi^ltiply it by the whole of the high- 
est denomination, and then divide the given price by the 
aliquot parts of each of the lower denominations. 

Questions. 

When the given ph:ice is farthings, by what rule do you 
work ? 

When the given price is any number of penct less than 
twelve, how do you proceed? 

How do you proceed when the given price is pence, 
but exceeds the number of pence in a shilling ? 

Repeat the rule for performing the operation when the 
given price is shillings. 

By what rule do you work when the given price is 
pounds, shillings, and pence ? 

Repeat the rule for performing the operation when the 
given quantity consists of divers denominational and the 
given price is pounds, shillings and pence. 



(1.) 

1 

4 



375 at i '^ 
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Examples. 

(5.) CASE 1. 

' i 



8» 



12 ) 93 I 



875 at ^ I 
12)437 I 



(^) 



«7. 9|^. 



210)316 5 



966 at I 

4-7d 
239 



La 16 5^ . 



12)717 
2|0)5|9 9 



. -L.2 19 9 
dns, 9s. lOid, 
I2*.6|rf. 
3/. is. \ld. 



4. What is the value of 475 at i ? 

5. ^ 299 at i 

6. 978 at I ' 

GA8B 2. 

487 at 1 penny. 

210)410 7 

i. 2 7 

L. a. d. 

2. What is the value of 978 at 2 pence? Ans. 8 3 

2- 499 at 5 10 7 11 

4. 792 at 6 19 16 

5. 888 at 9 33 6 

6. 921 at 11 42 4 3 



CASE 3. 



896 at iSid, 
112 



210)10018 

Ans. L,50 8 

L. s> d% 

2. What the value of 487 at 15 pence? Ans. 30 8 9 

3. 979at22i 90 l5 2^ 
4 532ct23| 62 12 11^ 
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CASK 4- 

2 j^l 1096 at 2 shillings. 
•I.. 109 12«. Ans. 



L. 



2. What the value of 489 at 5 shillings? Ats. 122 5 

3. 937 at 11 515 7 

4. 1286 at 15 964 10 

5. 2798 at 19 2658 2 



10 



CASK 5. 

958 at 2/. 1 U. 6<f. 




jL.2466 n«. Ans. 

L 8* d. 

2. What the value of 569 at 4 13 7^? 

3. 1967 at 5 16 9| 

4. 2975 at 7 1^1 1| 



j9ii«. 2663 127^ 
11488 102| 
23426 U6| 



Cwtqr. lb. 

2 1 4 



CASE 6. 

9r; L. 



at 1 



If 8. d* 
3 7 6 per cwt. 
2 



6 15 

16 lOJ 
2 43^ 







Ana. 


7 14 


3i 






2. 9 

3. 11 

4. 7 

5. 27 


r 

1 
3 
I 


ft. Zr. 8. d. 

17 at 4 7 6 
16 at 5 6 7- 
22 at 1 18 4 
19 at 2 17 8- 




Ana. 42 
60 
15 
79 


8* 

4 
14 
5 

1 


6^ 

8f+ 

o|+ 

9 
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TARE AND TRET. 

Tare and Tret are allowances made to the buyer on 
some particular articles. ^ 

Tare is the weight of the box, bag, barrel, or what- 
ever contains the goods sold. 

Tret is the allowance made lor wastage. '' 

Gross is the weight of the goods sold with box, bag, 
or whatever contains them included. 

When the tare is deducted from the gross, what is 
left is called suttle. 

Neat weight is that which remains after all allow- 
ances have been deducted. 

Case 1. 
When the tare is so much on a given quantity gross^. 

Rule,^ 

Subtract the given tare from the given quantity and 
the remainder will be the neat weight. 

Case 2, 
When the tare is so much per bag, box, hogshead, or 
other denomination. 

JRiife. 
Multiply the given tare per bag, box, barrel^ &c. by 
the number of bags, boxes, barrels, &c., and subtract 
the product from the gross, the remainder will be the 
neat weight. 

Case 3. 
When the tare is so much on the hundred weight. 

Rule. 
Divide the gross weight by the aliquot part or parts 
of a hundred weight and deduct the amount of the re- 
sult from the gross and the remainder will be the neat 

Case 4. 
When tare and tret are both allowed. 
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Rule. 
First find the tare which deduct from the grosa and 
the remainder be suttle. 

Divide Ihe suttle »y 26* the product will be the tret 
whieh subtract from the suttle and the remainder will 
be the neat. 

Questions, 
What is tare and tret I 
What is tare ? 
What is tret ? 
Whut is gross ? 

What is the remainder called when the tare has been 
deducted ? ' - 

sWhax is the remainder called after all allowances 
have been made ? 

When the tare is so much on a given quantity gross^ 
how do you work to obtain the neat ? 

When the tare is so much on the bag, box, barrel, 
&c. how do you obtain the neat ? 

When the tare is ah much on the hundred weight, 
how do yuu obtain the neat ? 

When tare and iret are both alloiyed how do you ob- 
tain the neat ? 

s . 

Examples. — Case 1. 
1. What is the neat weight of 1 hogshead of tobac- 
co, weighting 5 Cwt. 2qr. 15 lb. gross, the tare is 3 qr. 
71b.? Cwt.qr.lb,. 

5 2 15 
3 7 



4 3 8 Jins. 

2. What is the gross weight of 8 hogsheads of sugar, 
each weighing 7 Cwt. 3^. 2olb the tare in the whole 
5Cwt. iqr, 19/d.? Jns, 5SCwt. Oqr. Mb. 

3. How much is the neat weight of a hogshead of 
tobacco, weighing gross SCwt. 2^r 5/*., tare 39/6.? 

Ms, 6 Cwt. 0qr.22lb. 

* Four pounds on the 10425. is the usual allowance for tret, the 
reason therefore why we divide by 26 is that 4 is ^^ of 104. 
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4. What is the neat weight of 369Cw. 3(r. 2ll6. gross 
weight of tobacco, tare in the whole \oCwt. \qr. l^.? 

, Jina. S59 Cwt. l^r. dlb. 

5. Mow much is the neat weight of 8 hogsheads of 
sugar, each weighing dCio/. 1^. \9ib* gross, tare in the 
whole 2CkDt. Oqr. 23/6.? J^. 41 Cwt- Oqr. \m. 

6. What is the neat weight of 3 barrels of indigo, 
weighing as follows, viz. Na* 1, SCwt. S^. I9lb. gross, 
tare 34/6,— No ^eCwt.Oqr. 13^. gross, tare 5726.— No. 
3^40tel.3^. 5lb. gross, tare 4Sld,7 .^. iSCwt. Iqr. I2!b. 

Caae2. 

1. How much is the neat weight of 7 casks of sugar, 
each weighing 3 Cwt. 2 qr. 12 lb. gross, tare 25 lb. pep 
cask? - - - 



Cwt. or. ». 

Si 12 

7 


25 1 

1 2 




7 




» 23 2 21 

2. What is the neat weight of 7 hogsheads of sugar, 
each weighing 4 Cwt. 2 qr. 24 lb. gross, tare 2 qr. 18 lb. 
per ho.:^shead ? . Jins. 2QCwi. Iqr. 14/6. 

3. Sold 6 C:sks of indigo, weighing gross 21 Cwt. 
2qr. 21 lb., tare 2 qr 3 ib. per cask, what is the neat 
weight, and value thereof at 86.60 per Cwt. ? 

^_ < Neat 126 Ct«/. 3^. 24/6. 

•^^' ^ Value 698£/oi: 30c/. 3m.+ 
4 Bought 9 casks of raisins, each weighing 2 Cwt. 
1 qr. 26 lb. gross, tare 30 lb. per cask, what is the neat 
werght thereof, and value -at g6.10 per Cwt. ? 

a ( Neat l9Ctc/. Sqr. 1 lib. 

-^^^ I Value lOldol. 22ct. 5m.+ 

Cast 3. 

1. How much is the neat weight of 25 kegs t>f rai- 
sins, each gross 1 Cwt. 2qr. 15 Ib^., tare J9lb. per hun- 
dred weight? 
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do/, qr. lb. 
1 2 15 

6X5=25 







8 19 
5 


16 


1 

* 
1 


40 3 11 


2 

1 


5 3 9 

2 25 
1 12 




6 3 18 



33 3 21 Jbui. 

2. What 18 the neat weight of 4 hogsheads of sugar, 
each weighing 7 Cwt* 3 qr. 14 lb. gross^ tare 20 lb. per 
hundred weight ? Jim. 25Cwt. Sqr. U4b. 

3. What is the neat weight and value of 10 hogs^ 
heads of tobacco, each weighing 5 Gwt. 1 qr. 13 lb. 
gross, and 16 lb. tare.per Cwt. at 8 dollars and 75 cents 
perCwt? ^^ (Neat460w/. 

'^^' ^ Value 402d6i 60c/, 

4. What is the neat weight and value of 6 hogs- 
heads of sugar, each weighing 4 Cwt. 1 qr* 24 lb* gross,, 
tare 18 lb. per Cwt at 7| cents per lb.? 

a jNeat 22CwL Iqr. 27lb. 
'^^' I Value 188do/. 92c/, Sm. 

Case 4. . 

1. There are 17 boxes of sugar^ each l Cwt. Sqr. 18 lb. 
gross, tare 16.1b. per Cm., tret 4 lb. per 104 lb. what 
is the neat weight, and what is the value at 7 dollars and 
60 cents per Cwt.? 



€kef. qr. lb. 
1 3 18+1 

4X4«16 



tARB AND TRET. 
qr. 



ts 



2 





7 2 16 
4 


30 2 8 
1 3 1<8 


+ 


32 1 26 

4 2 15 


^v 


27 3 11 
10 7 



% ci8. 



7 60 
26 


45 60 
152 6 


197 60 
3 80 



203 57 value 



.m 



26 3 4 neat. 

2. What is the neat weight and value of 12 bags of 
coffee) each 2 Cwt. l qr. 10 lbs. gross, tare 18 lb. per 
Cwt. tret 4 lb. per 104 lb. at gl9.«0 per Cwt.? 

^ 5 Neat 22 CW. 2qr. 18^. 
•^*^' I Value 444^9/ I5ef8. 

3. In 6 hogsheads of sugar, each weighing 4 Cwt. 
1 qr. 11 lb. gross, tare 1 qr. 5 lb. per hogshead, tret 4 lb. 
per 104 lb. Yrhat is the neat weight, and value at £6.75 
per Cwt.? -^ ( Neat 23 Cu?^. l^. lelb. 

•^^' I Talue 157cfo/. 90cts. 

Afifiiication. 

1. At 23} cents per lb. what will 13 bags of coffee 
come to, weighing gross 17 Cwt. 3 qr. 22 lb., tare in the 
whole 3 qr 14 lb.? Am, 8444.54. 

2. Inhere are 15 hogsheads of sugar, each hogshead 
weighs 5 Cwt 2 qr. 19 lb. gross, tare per hogshead 2 qr. 
25 lb., what will the sugar amount to at g6.7$ per Cwt.? 

^ ^ 5 Neat 74Ctt;^ O^r. 22/&. 
•^^' I Talue 50p(fo/. 82c/. 

3. At 83.75 per Cwt. what will 4 hogsheads of tobac- 
co come t0| weighing gross, viz. No. 1, 6 Cwt. 3 qr. 
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16 lb.— No, 2, 7 Cwt. qr. 10 lb.^No. 3, 5 Gwt. 9 qr 
26 lb.— No. 4> 8 Cwt. qr. 3 lb., tare 12 lb. per Cwt.? 

^^ { Neat 25 Ow/. O^r, \lb. 

*^^* i Value 93*/. 7M. 3m.+ 

4. What is the cost of 24 casks of prunes, each cask 
weighing I Cwt. 1 qr. 23 lb gross, tare 18 lb. per cask, 
atSs.iriperCwt.? 

^ ( Neat SlCwt. Oqr.m. 
'^^' I Value 160*/. 79cf. 4.m. 

5. Bought 16 boxes of sugar, each box weighing 
( Cwt 1 qr. 13 lb. gross, tare 22 lb. per box, wnat was 
the amount £9.54^ per Cwt. ? 

. 5 Neat new. 2^. 5lb. 
-^'^ (Value 160*/. row. 

6. What is the neat weight and value of 10 hogs- 
beads of sugar, each hogshead weighing 6 Cwt. 2 qr. 
14 lb. gross, tare 18 lb. per Cwt« tret 4 lb. per 104 lb* 
zx Hi cents per lb.? 

- ( Neat sSCwt. Iqr. isHh 
'^^' ^ Value 688*/. 73cA 



INTEREST. 

Interest is an allowance made for the use of money. 

In computing interest four things are to be particu- 
larly observed ; viz. principal, time, rate per cent., and 
amount. 

Principal is the sum for which interest is to be com- 
puted. 

Rate per cent, per annum is the interest of 100 dollars 
or pounds for 1 year. 

Time is the number of years, months, &c. for which 
interest is to be computed. 

Amount is the principal and interest added together. 

€a$e 1. 
When the time is one year, and the rate per cent is 
any number of dollars or pounds. 



Rule. — ^Multiply the dollars or pounds by the rate per 
cent., aod divide by 100; Hie quotient wUl be the interest 
for one year. 

JVbfe.*— When the rate for cent. is-Mt equal to a^whole 
number, but consists of a fraction, such aa^ a ^, ^, or fy 
^e aliquot parts of the principal must betuken; after 
which divide by lOO for the interest. 

JNote % — ^Wben the rate per cent, is any number of 
dollars or pounds, and ^, |, or |, say 4^, ^, or 4j per 
cent., multiply the principal by the whole number, and 
add ^, i, or| of the principal to tlie protect, then divide 
the answer by lOO as before. 

When the interest is required for several years. 

Rule.— Find the interest for 1 year, and multiply the 
interest for 1 year by the number of years for which the 
interest is required. 

Jfote. — If the interestis required for ye«rs and months, 
multiply the interest for 1 year by the number of years, 
and add aliquot parts for the montlis of the interest for 
1 year. 

Ca#6 3. 

-When the interest is required for any number of 
months, weeks, or days, less or more than one year. 

RtUe. — 1. Find the interest of the given sum foriyear. 

2. — Then, as 1 year is to the given tune, so is the 
interest of the given sum for 1 year to the interest for 
the time required. 

Case 4. 

To find the interest of any sum for any number of 
days, as computed at banks. 

Jici^.*- Multiply the dollars by the number of days, 
and divide by 6, the quotient will be the answer in mills. 

Rule 2. — The interest of any number of dollars for 60 
days at 6 per cent., will be exaetly the number of cents; 
and if any other i*ate per cent, is required, take aliquot 
parts and add or subtract according as the rate per cent. 
is more or less than 6. 

12 
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The amount} tiine» um| rate per cent, giveiiy to find 
the principal. 

Rtde. — 1. Find the iimount of 100 dollars for the time 
required at the given rate per cent. 

2. — Theny as the amount of lOO d(^rs for the 
time required at the -given rate per cent, is to the 
amount given} so b 100 dolls, to the principal required. 

Ca«e6. 

The principal^ amount, and time giren> to find the 
rale per cent. 

J2ui!e.— Find the interest for the whole time given 
by subtracting the principal from the amount 

2.-rThen, as the principal is to lOO dollarss so is the 
interest of the principal for the given time, to the inte- 
rest of 100 dollars for the same time* 

3.— Divide the interest last found by the time, and 
the quotient will be the rate per cent. 

Case 7. 

To find the time, when the principal, amount, and 
rate per cent, are given. 

Rule. — Divide the whole inte.rest by tbe interest of the 
principal for 1 year, and the quotient will be the time 
required. 

COMPOUND INTEREST. 

Compound interest is that in whi^h the interest for 
one year is added to the principal, and that amount is 
tbe principal for the second year; and so on for any 
;)umber of years. 

Rule. — 1. Find the amount of the given sum for the 
first year by simple interest, which will be the principal 
for the second year; then find the amount of the princi- 
pal for the second year lor the principal for the third 
year, and so on for any pumber of yeafs. 

2 — Subtract the first principal from the amount, 
and the remainder will be the com|)ound interest re- 
quired. 
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Qiuations. 

What is interest? 

What four things are to be particularly observed in 
-^interestr 

What is principal? 

What is rate per cent. ? 

What is time I 

What is amonnU ^ 

Repeat the rule for finding the interest when the time 
is one year, and the rate per cent, is any number of dol* 
Jars or pounds. 

What is to be noted when the rate per cent is less 
than a whole numbery but consists of. a fraction, such 
as i, ii or I ? 

What is to be noted when the rate per cent, is any 
number of dollars, with a fraction, say 4i, 4^,4^, or the 
like? 

How do you proceed when the interest for several 
years is required? 

What is to be noted if the interest is required for years 
and months ? 

When the interest is required for any number q£ 
weeks or days, less or more than 1 year, by what rule 
do you perform the operation ? 

How do you proceed to find the interest at 6 per cent, 
for any number of days, as computed at banks? 

What is to be observed when the interest is at any 
other rate than 6 per cent? 

Repeat the rule to find the principal when the amount^ 
time, and rate per cent, are given. 

How do you proceed when the principal, amount, and 
time are given, to find the rate per cent ? 

How do you find the time, when the principal, amount,, 
and rate per cent, are given ? 

What is compound interest ? 

How is compound interest computed ? 

•Examples in Case U 

1. What is the interest of 500 dollars fi>r 1 year at & 
per cent, per annum I 



100 fiTUScr. « 

6 

100-«.30|00 

2. What b the interest of 225 doUars for 1 yeatr at 7 
dollars per ceat.*per annum ? jfvu. 1Sl5«75« 

3. What is the interest of 384 dollars ^0 ceiM ibr 1 
year at 5 dollars per cent, per annum ? J^.%lB,22. 

^ 4. Wh«t h t^eiifterest a£ S9&L tOf. for 1 year, at 6L 
per cent, per annum ? j^, 34/. 1:68. 7d. 

5. What is the interest of 1654 dollars 81 oenU for I 
year at 5 dollars per cent, per annum ? j^u. S82.74. 

6. What is the interest of 1500 dollars for 1 year at {- 
dollar per cent, per annum ? Am. 87*50. 

7. What is the interest of 350Z. at 5i per cent, per 
annum, for l year ? Jm. 182. 7s. 6d 

8. What is the interest of S24 dollars for 1 year at 
5i dollars per cent per anoitm ? jSn». S27.1i« 

9. What would be the interest of 842 dollars for one 
year, at si dollars per cent, per aftnum ? Jbw. 46.3 1 . 

CASS 2. 

1. What is the interest of 500 dollars for 4 years^ at 
6 dollars per cent, per annum ? 

500 

6 

30 00 
4 

120 00 

2. What will be the interest of 540 dollars for two 
years, at 5 dollars per cent, per annum ? Jns. S54.00. 

3. What is the interest of 124/. 5«. 6</. for 3 years at 4 
dollars per cenr. per annum ? J^. 14/. \9s. Sd. 

4. What would be the interest, of 482 hilars for 7 
years, at 6 dollars per cent, per annum ? 

Am. 8202.44. 

CASE 3. 
1. What is the interest of 560L for 2 years and 6 
months, at si. per cent, per annum f 
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lOr 



560 
5 

m 

6 i 28|00 tut. for 1 fear. 
2 

56 Int. £»r 2 years. 
14 — i year, 

L.70 

2. What is the interest of 325 dollars for 4 years and 

2 monthsi at 4 dollars per cent, per annum ? 

• Jtna, g54.l6 4m. 

3. What is the interest of 840 dollars for 5 years and 

3 months, at 4 dollars per cent, per annum ? 

.^to. 8176.40. 

4. What is the interest of 840 dollars for 5 years and 

4 months, at 7 dollars per cent, per annum ? 

Jina. 313^0. 

5. What is the interest of 560 dollars for 4 months, 
at 6 dollars per cent, per annum ? 

560 
6 

m. m. D. ets. JD. ets, 

100)33 60 As 12 : 4 : : 33 : 60 : : 1 1 : 20 jStM. 
6.' What is the interest of 1200 dollars for 15 weeks 
at 5 dollars per cent, per annum ? Ans.^lTJSO, 

7. What will be the interest of 240 dollars for 61 days^ 
at 4} dollars per cent, per annum ? Ana. S1.90.+ 

8. What is the interest of lOOO/. for 14 months, at 7/. 
per cent, per annum? Jtn8.9\L iSa. 2d, 

9. What is the interest .of 450 dollars for 6 months 
and 20 days, at 5^ dollars per cenl. per annum ? . 

Ans.ilS.se. 

10. What is the interest of .375 dollars 25 cents, for 
3 years, 2 ndonths, 3 weeks, and 5 days, at 6 dollars per 
cent, per annum? Mm. S73.01 7m. 

Case 4. 
1. What is the interest of 563 dollars for 60 days^ at 
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6 per cent, per annum, and likewise at 7 per cent, {yef 
annum? 

563 ?63 

60 60 



6)33780 6)33780 

Sm. 5630 mUls. nil 5630 

938 



Interest at 7 per cent. 6568 

2. What is the tnterestoof 854 dollars for 30 daf s, at 
6 per cent, per unnunoi ? Jin». S4 27. 

3. What IS the iimer^t of llOO dollars for 48 daysj 
at 6 per cent, per astmm ? Am. iS8.80. 

4. What is the interest of 3459 dollars for 75 days, at 
6 per cent, per «iniim ? Am. S43.0 1 .+ 

5. What is the interest of 1500 dollars for 60 days, at 
5 per cent, per annum ? Am. S 18. 

Case 5. 
U What principal at interest for 8 years, at 5 per 
cent, per annum, will amount to 840 dollars ? 

Am. 2600. 
8dols. 
5 years. 

40 Int. of 8100 for 8 T. % S S ' S 
100 140 : 840 ;: 100: 600 

l'^ Amount of % 100 dollars for 8 years. 

2. What principal at interest for 6 years, at 4 per 
cent, per annum, will amount to 1240/.? Am. lOOO/. 

3. What principal at interest for 5 years, at 6 per cent, 
per annum, will amount to 2470 dollars ? 

.;^. £1900. 

Case 6. 
1. At what rate per cent per annum, wUl 600 dollars 
amount to 744 dollars in 4 y«ars ? Am. 6 per cent. 
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« 8 

600 744 aihount. 

4 y«ar9. 600 principal. 

2400 144 interest 

S S 8 8 

2400 : 144 : : 100 : 6 Ma. 

2. At what rate per cent« per anmnn, will 1200 pounds* 
amount to 1476 pounds in 5 year^and 9 months \ 

Ans. 4 per cent. 

3. If 834 dollars at interest 2 years and 6 months 
amount to 927 dollars 82 j( cents, what^was the rate per 
cent, per annum? Ans, 4i percent. 

Case 7. 

1. in what time will 400 dollars amount to 520 dollars 
at 5 per cent, per annum ? Ms. 6 years. 

8 8 

400 520 . * 

5 400 

-,— _ 8 r. 8 F.l 

20l00- 120 20 : 1 ;: 120 : 6 

2. In what time will 1600/, amount. to 2048/. at 4 pei^ 
cent, per annum ? .^n«. 7 years. 

3. Suppose iOOO dollars, at 4i per cent, per annum 
amount to l28ldols'.25 cts. how long was it at interest ? 

.ins. 6 years 3 months. 

COMPOUND INTEREST. 

■/■ _^ 

1. What is the compound interest of \ 50 dol. for 5 
years at 4 per cent^ per annum ? 
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s 

150 

6 . int. l8tyear. 

6loo int. 1 yr. 156 amount 1 st year. 
6.24 int. 2d year. 

162.24 amount 2d year. 
6.48.9 int. 3d year. 

1 68.72.9 amount 3d year. 
6.74.9 int. 4th year. 

. 1 75.47.8 amount 4th year. 
7.0K9int.5th year. 



182.49*7 amount 5th year. 
150.00.0 principal. 

32.49*7 compound interest for 5 years. 
S. What is the compound interest of 760 dols. for 3 
years at 6 dol. pent cent, per annum ? 

4n8. 145 do/. 17€l. 2m.+ 

3. What is the compound interest of 242/. 10«. 6d. 
for 4 years at 6/. per cent, per annum ? 

Am 63/. 13*. \yt.+ 

4. What is the amount of 130Q dols. for 3 years at 5 
dol. per cent, per annum, compound interest ? 

Am. \504doL 91ef. 2m+ 

5. How much is the amount of 3127 dols. for 4 years 
at 4i dol. per cent, per annum, compound interest ? 

Mm. 372p(fo/, OOct. Sm.+ 

PromMcuous Exampk$. 

1 . What is the interest 6f 620 dols. 25 cts. for 5 years 
9X Si per cent, per annum ? Am. ITOdol, SSct. Sm, 

2. What is the interest of 420/. for 1 year at 7 per 
cent, per annum ? Am. 99/. 8*. 

3. What is the interest of 1450 dol. for 60 days at 6 
per cent, per annum ? Am. lAdoL SOcts. 
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4. What is the compound interest of 6S6/. Ss. for 3 
years at 5J per cent, per annum ? Jlns. lOSl 18«. 0^d.+ 

5. What is the interest o£ 1659/. for 3 weeks at 4 per 
eent. per annum f ^m^ 3/. 16«. 4^d. 

^ <. In what time will 500 dollars amount to 1000 dols. 
at S per cent, per annum ? Jns. 1^ years 6 months. 

7. What principal at inter est for 6 years and 6 months 
at 2 per cent, per annum will amount to 250 dollars ? 

^ns. 8221 23 5m. 

8. At what rate per cent, per annum 9 will 300/. amount 
to 450/. in 5 years ? ^ns, 10 per cent. 

INSURANCE, COMMISSION AND BROKAG£. 

Insurance, Commission and Brokage are allowances 
made to insurers factors and brokers at such rate per 
cent, as may be agreed on between the parties. 

Euie. 

Praceed in the same manner as though you were re- 
quired to find the interest of the given sum for one 
year. (See case 1st, Simple Interest.) 

Mfte. — If the stipulated rate is less than 1 per cent, 
take such ttliquot part or parts of the interest at one per 
cent, as the rate is of a dollar or pound. 

Questions, 

What is Insurance, Commission and Brokage ? 

How- do you proceed to find the Insurance, Commis* 
sion or Brokage ? 

What is to be noted when the stipulated rate per cent, 
is less than 1 per cent ? 

Exam files, 
1, What is the commission on 625 dollars at 4 dol, 
per cent.? ^ .^wa S525« 

625 
4 

• Jns, 25,00 
K 
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2« What is the commission on 1320/. at 5 per cent ? 

Jhis. 66/. 

3. What is the commission on 3450 dols at 4i dol. 
per cent.? JSm. S 155.25. 

4. The sales of certain goods amount to 1680 dels, 
what sum is to be received for them allowing 2| dols. 
per cent, for commission ? Ans. SI 633.80. 

5. What is the insurance of 760/. at 6i per cent ? 

Mm, 49/. 8«. 

6. What is the insurance of 5630 dols. at 7j dol. per 
cent.? Am. S436.32dS». sm. 

7. A merchant sent a ship and cargo to sea, valued 
at 17654 dol. what would be the amount of insurance at 
I8i dol. per cent.? Ans. 83310.12^. 

8. What is the brokage on 2150/. at 2/. per cent.? 

Am. 421. 

9. When a broker sells goods to the amount of 984 
dol. 50 cts.y what is his commission at li dol. per cent.? 

A^. gl2.30c/«. 6m.+ 
t3. If a broker buys goods for m^ amounting to 1659 
dol. 75 cts. what sum must I pay him, allowing him 1| 
percent.? Am. S24.76«/. li».+ 



DISCOUNT. / 

Discount is an abatement of so much money from 
any sum to be received before it is due as that sum 
would gain put to interest for the given time and rate 
per cent. 

Rule. 

1. Find the Interest of 100 dollars or pounds for the 
given time at the given rate per cent. 

2. Add the Interest so found to 100 dollars or pounds 

3. As 100 dollars or pounds with the interest for the 
given time added, 

Is to the given sum, 

So is 100 dollars or pounds to the present worth. 

4. If the Discount is required, subtract the present 
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worth from the given sum, and the remainder will be 
the Diftcmint. 

JVl«fe. — When Discount is made without regard t« 
time it is found precisely like the interest for one year. 

Queaeipns, 

What is Discount ? , 

What is first to be done when you wish to find th,e 
answer ? 

After having found the interest of 100 dollars at the 
given time and rate per cent, what is next to be done ? 
.r After having added the int^erest so found to 100 dol- 
lars or pounds, by what rule do you work to find the 
Discount ? * ' 

When Discount is made without regard to time, how 
is it found I 

^ JExam files, 

1 . Wh^t is the present worth of 420 dollars, due in 
2 years, discount at 6 per cent, per annum ? 

6 112 ; 420 : : 100 

' • 2 100 . 



12 1 12)42000(375 dollars. Ms. 

ioo 333 

112 * 840 

784 

560 
560 



2. Wh^t is the present worth of 850 dollars due in 3 
months, at 6 per cent, per annum ? Ana, 837.43 8m + 

3. What is the discount of 8645 for 9 months, at 6 
per cent per annum ? Am, ^27.11ct8. 6m. 

4. What is the present worth oF 775 dollars 50 cents 
iiic in 4 years, at 5 per cent, per annum ? 

Am. 8646.25. 
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5. What 18 the present worth of 580 dollars due in 
B months, at 6 per cent per annum ? ^na, 8557.69+- 

6. What is the present worth of 954 'dollars, due ia 
3 years, at 4i per cent, per annum ? 

^ra. g840.52cf. 8m.+ 

7. What is the discount of 205 dollars due in 15 
months, at 7 per cent, per annum ? ^ns, g 16.49 5»».4- 

8. Bought goods amounting to 775 dollars, at 9 months 
credit, how much ready money must be paid, allowing^ 
a discount of 5 per cent, per annum f 

Ans, 8746.98 Im. 

9. I owe A. to the value of 1005 dollars, to pay as fol- 
lows, viz. 475 dollars in 10 months, and the remainder 
As 15 months, what is the present worth, allowing dis- 
count at 6 per cent, per annum ? Am. g945 40 4m. 

10. What diflFerence is there between the interest of 
2260 dollars at 6 per cent, per annum for 5 years, and 
the discount of the same sum for the same time and 
rate per cent.? Ans. 156.46 2i».+ 

11. What is the discount of 520 dollars at 5 per pent.? 

520 

826,00 Jin$. 

12. How much is the discount of 782/. at 4 per cent.? 

Ans.su. 5s. 7d. 
13.* What is the discount of 476 dollars at 3 per cent.? 

Am. l4dol. 2BcL 

14. Received goods on credit, amounting to 1385 dol- 
lars, how much ready money must be paid for thern, if 
a discount of 6 per cent, be allowed ^ Am. I30\dol. 90c/. 

15. I hold A's note for 650 dollars but I agree to allow 
him a discount of 4^ per cent, for present payment, 
what sura must I receive ? Am^.G^OdoL 7 Set. 



EQUATION. 

Equation is used to find the mean time of several 
payments due at different times, 
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Rule. 
Multiply each payment by the time at which it be- 
comes duC) add the several products together, and di- 
vide the anrount by the whole sum, the product will be 
the mean time. 

Queations, 

For what purpose is Equation used ? 
By what rule do you find the mean time at which se- 
veral payments become due ? , 

Kxamfiles, * 

1 . I owe A. 200/. of which 100/. are to be paid at 3 
months, and 100/. at 9 months, but they agree to reduce 
them to one payment, when must the whole be paid ? 

100 X 3 = 300 
100X9 = 900 

200 2|00)12|OO 

^na, 6 months. 

2. A merchant has owing to him 50.0 dollars to be 
paid as follows, viz. 250 dollars at 6 months, 250 dollars 
at 8 months, but they agree that the whole shall be paid 
at one time, when must it be paid ? Am, 7 months. 

3.. A. owes 3. 300/. to be paid as follow^, viz. lOO/. 
at 2 months, 100/. at 4 months, 100/. at 6 months, but 
they have agreed that the whole shall be paid at one 
time, when must it be paid ? Ans, 4 months. 

4. C. owes D. 550 dollars, of which 100 dollars, to be 
l^aid at 3 month, 200 dollars at 5 months and 250 dol- 
lars at 8 months, butjiave agreed to make one payment 
of the wholC) at what time must it be paid ? 

Am. 6 months. 



BARTER. 

Barter is the exchange of one commodity for anotfacfr 
%l Sttch prices as may be mutually agreed on. 

S2 
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> ; Ruie. 

1. B^itny rule most convenient find the value of Mrkat- 
ever you propose to -exchaogei at the price at whiph 
you propose to exchange it. 

2. As the price of one of the articles wiiich you re- 
ceive, 

Is to the whole quantity, 

So is the whole value of what you give in exchange, 

To the answer re .quired. . j^...^/* . 

Quesiio7ii, 
What is barter ? 

What is first to be done when you propose to barter 
one commodity for another ? 

•After having found the value of the article you pro* 
pose to exchange,how do you proceed to find the answer? 
ExamfileB, 

1. How many pounds of cpfiee at 25 cents per pound, 
must be given in barter fiir 2 Cwt. 2 qr. 13 lb, of sugar 
at 9 cents per lb.? Ans. I05ib. 7oz.+ 

2. What quantity of tea at g 1.30 per pound) must be 
given for 2o00.1b of rice at 44 cents per lb.? 

Ans. SSlb. 80Z.+ 

3. How much sugar at 8J cents per pound, must be 
given for 103 lbs. of tea at 1 dol. 25 cents per lb.? 

Mm. 1542/6. l3oz. 

4. A. has rice at 3 dollars and 75 cents per Cwt., for 
which B. is to give him nutmegs at SSl.374 per lb. how 
many pounds of nutmegs must A. receive for 14 Cwt. 
3 qr. 26 lb. of rice ? An-^i. 30/6.+ 

5. C. has linen at 35 cents per yard, but in barter he 
will have 37, D. has 2 Cwt. 3 qr. 171b. of chocolate 
which he would sell for 10 cents per lb. but in barter 
he will have 12 J cents, how much linen must D. receive 
for his chocolate ? An^. 109 yards 3 qrs. 

6. How much com at 45 cents per bushel is equal in 
value to 357 bushels of wheat at 93 cents per bushel ? 

An8, 737 bushels 3 pecks. + 

7. What quantity of candles at 9 dol. 50 cents per 
Cwt. must be given for 15 Cwt. qr. 27 lb. of tobacco 
at 20 cents peF lb.? Am. 35 Cwt 3 qr. 201b.+ 
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8. E. has 5 pieces of muslin each "piece containing 
95 yards at 23 cents per yard, for which F. is to give 
him 32 sheep at 2 dols. 50 cents each, and the remain- 
der in rye flour at 1 dol. and 50 cts. per btindred, how 
many hundreds of flour must E receive ? 

Ms. 19 Cwt. 2 qr. 

9. A merchant has 1286 yards of linen at 43 cents 
per yard, for which he is to receive 2 Cwt. 1 qr. 13 lb. 
of chocolate at 14 cents per lb. and the rest in moneyi 
how much money will he receive ? ^/w. gdl5.88. 

lO A. ha& 570 lb. of sugar 7 cents per lb., for which 
B. is to give him cheese at 11^ cents per lb., how much 
cheese will A. receive ? Am. 346 lb. 15 02.+ 

11. G. gave 112 Cwt. of iron,^t 5 dol. 4 cents, per 
Cwt. for which he received 1208 yards of cloth, what 
was the cloth per yard? Mm. 46c/. 7m. -i- 

1.2. A grocer had sugar at 8 cents pc lb for some of 
which B. gave 750 lb. of tea at 1 dol. 8 cents per lb., 
how many lb. of sugar mu^t B. receive for his tea ? 

^n5. 90 Cwt. 2 qr. 21 lb. 

13. C. gave 2 hogsheads of brandy, at 75 cents per 
gallon, to D. for 56 yards of cloth, what was the cloth 
per yard ? jins. Idol. 68|cf. 

14. E. has 2108 lb. of flax, at 10 cents per lb and 31 
dozen of eggs at IH cents per dozen, which' he barters 
with *F. thus, to have 135 dol. 25 cents in money, and 
the rest in pork, at I dol. 53 cents per barrel, how many 
barrels fs,he to receive ? Am 50 barrels. + 

15. .Two persons barter, A. has 17 Cwt. of hams, at 
185 cents per lb., B. has 1200 lb of cheese at 14 dollars 
per Cwt., which of them must receive money, and how 
much? .^TW, A. SI 07.04. 

16. C. has sugar, which he barters with D. at 5 cents 
per lb. more than it cost him, against coflbe^ which stands 
D. 20 cents a pound but put it to 25 cents j How much 
did the sugar cost at first ? * Ans, 20 cents. 

17. E. has flannel worth 50 cents per yard ready mo- 
ney, but in barter he will have 56 cents, H. has muslin 
worth 3li cents in ready money; at what price ought 
the muslin to be rated in barter i Ans. 35 cents. 

18. S. bought of W. 105 tons of iron at 10 dol», 3 
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cents per ton, and is to pay him as follows, viz. ib oaslt 
650 doihirs, 250 lb. of leather, at 20 cents per lb., , and 1© 
loads of coal, each load containing Id bushels at 45 cents 
per bushel. 85 gallons of brandy at the rate of 75 dollars 
per hogshead, and the rest in coffee at 30 cents per lb. 
how much coffee is W. to receive ? Ana, 6 14/6. nearly. 



LOSS AND GAIN. 

Loss and Gain is'ifiade use of to find the loss or gain 
sustained by buying* or selling any commodity. 

When you buy any commodity at a certain price and 
sell the same at any other price more or less to ascer- 
tain, the gain or loss on the wTiole. 

1. Find the whole amount you paid for it. 

2. Find the sum it sold for. 

3. If the sum it sold for be more than you paid 
• for it, subtract the sum you paid from- the sum you 

sold it forj and the remainder will be th^ gain, ^"^ ' . 

4. But if you sold for less than you gave, subtract 
the sum you sold for, from the sum you pai3, and the 
remainder will be your loss. 

When y u wish to sell any commodity at,^a» certain 
gain per cent, and are desirous to know wnat sum it 
must be sold for. 

As 100 is to the prime cost 

So is 100 with the gain per cent, added to. the amount 
it must sell for. 

When the amount at a certain rate gain per cent, 
is given to find the prime cost. 

As 100 with the rate per cent, added 

Is to the amount 

So is 100 

To the prime cost. * . 

When any commodity is sold at a certain rato ptir 
cel&t. loss, to find the sum received. 
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As too is lo the prime cost, 
So IS 100 less the per cent, lost 
To the sum received. 

When the surh received on selling any commodity at 
a certain rate per cent. Ipss, is given to find the prime 
cost. 

As 100 less the rate per cent, lost, is to the sum 
received, so is the sum received, to the prime cost. - 

Questions. 

For what purpose is loss and gain used? 
; When you buy any commodity at a certain price and 
sell it again at any price more or less than you gave 
for it, what is first to be done? 

What is next to be done after you find what you 
gave for it ? 

When you have found what you sold it for and it 
is more than you gave for it, what is to be done t» 
find the gain? . :^ ,. 

When you have liJund the sum it sold for, and it 
is less than you paid for it, how do you ascertain the , 
loss ? 

By w}iat rule do you proj^ed when you wish to sell 
any thing^at a certain igaiff per cent, and are desirous 
to know the amount it must be sold for? 

When the amount at certain gain per cent, is given 
^ 4» to find the cost, by what rule do you work? 

When any commodity is sold at a rate per cent, loss, 
by what rule do you find Uie sum received ? 

How do .you proceed to find the prime cost when 
the sum received on selling* at a rate per cent loss, is 
given to find the prime cost? 

Eram/iiea. 

I. A merchant bought 50 yards of linen at 50 cts. 
per yard and sold it at S6i cents per yard, what is 
gained in the whole ? 
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eta. 

6j gain per yd. 
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whole gain 3.1 2i ^ru. 

2. Bought 1763 lb. of sugar at 8 cents per lb. sold 
the same at 10 cents per lb. what was the gain on 
the whole ? . jins. 35 dol. 26 cts. 

3. A man bought flour at 5 dols. per barrel and sold 
it at 5 dols. 25 cents per barrel, what did he gain on 363 
barrels ^ Am. 90 dols. 76 cents. 

4. If a dry gxTods merchant purchase 150 yards of 
cloth at 3 dol. 75 cents per yard, and sell the same 
at 3 dollars 90 cents per yard, what would he gain 
on the whole ? , Ans. 22 dols. 50 cts. 

5. If 18 Cwt. 2 qr. of hops be bought at 7 dollars 
and 50 cents per Cwt. and the same hops sold for 7 
dollars and 75 cents per Cwt what will be the gain 
on the whole? Ans 4 dols. 62^ cts. 

6. Purchased 210 reams .of paper at 2 dols. 62^ cts. 
per ream, and sold it for 2^7^ per ream, what was^ the 
gain on the whole ? ^, Ans^ 52 dol. 50 cents. 

7. If 1 Cwt. of tobacco cost 18 dols. 12j cents and 
be sold 20 dols. 75 cents, what is the gain per Cwt.? 

Jns. 2 dol. 62^ cents. 

8. Bought i5o bushels of corn at 50 cts. per bushel^., 
and sold it*>at 45 cents per bushel, what was the loss 
on the whole, and loss per cent ? ^ 

Am. Loss on the»whole, 87.50. lO per cent. 
8. A merchant bought 760 lb. of tea for 810 dols. 
and sold it at 90 cents per lb. whether did he gain 
•r loose, and how much per tent.? 

Ans, Lost 8126. per cent 15J. 
10. If a yard of muslin be bought for 37| Cf nts, and 
6old again for 32 cents, what is the loss per cent ? 

Am. 1^ per cent. 
U- When a merchant buys goods, and sell them at 
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an advance, of 2d. per shilling) what does he gain 
per i:.ent. i Jn^. 1 64 per cent. 

i2. A man. purchased 7 pieces of inusliu at 13 dol; 
75 cents per piece^ but finding it somewhat damaged 
he paid 3 dols. 12^ cents per piece for djeing, how 
much tnust each piece be sold for to gain 12 per cent, 
on the whole ? :&ns. gl8.90 

f 13: If 1 Cwt. of beef be bought for 7 dollars, what 
must it be sold for per lb. to gain 3 dols on the whole ? 

Ans. 8cts. 9m. 

14. A man paid 23 cents p6r lb. for 702 lb of cof- 
feC) and sold the same coffee at 19 cents per lb., wh^t 
was his loss on the .whole ? Ans. jg28.08. 

15. A man when he sold a yard of cloth for 2 dol- 
lars 23 cts. gained 10 per cent., if he had sold it for 
2 dol. 75 cents, what would have been the gain per 
cent. ? Am. 12. 

16^ When 100 boxes of prunes, cost 2 dol. lO cts. 
each, and by selling them at 3 dol. 50 cts. per Cwt. 
the gain is 25 per cent, the weight of each box one 
with another is required? Am. 14lb. 

17. If A. purchase 16 pieces of cloth at 14 dols. per 
piece, and sell 5 pieces at 17 dol. per piece, and 6 
at 15 dollars per piece, what must he sell the rest at 
per piece to gain 12 per cent, on the whole? 

Ans. 815.17 6m. 

18. Bought a box of tea weighing 372 lb: for 419 
dollars, and sold it for 5oo dollars, what was the gain 
on each pound? An^. 24ct8.lm.+ 

19. When a broker in exchange receives 5 cents per 
dollar profit, how much is the gain per cent.? 

Ans. 85.00. 
21. Bought 5 hogsheads of molasses, containing 5 10 
gallons, at 1 dol. 5 cents per gallon, atid sold it at 1 
dol. 30 cents per gallon on a credit of 3 months, but 
I would know the gain, allowing for the present wortli 
of the debt at 5 percent, per annum ? Ans, gl25.61*. «, 
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FELLOWSHIP. 

Fellowship* is a rule used to divide the gain or loss 
which may arise in partnership (when the stock of each 
partner is not equal) proportionally among them. 

C(ue 1. 
When tlie sums advanced by each of the partners 
«ind the gain or los» on the whole are given to .find 
the share of gain or loss belonging to each of them. 

Rule, 
As the sum of the stocks-of each of the partners added 
together, 

Is to the sum advanced by each of them. 

So is the whole gain or loss. 

To the gain or loss of any of the partners. 

Case 2. 
When the stocks are considered with respect to time.' 

Rule, 

i. Multiply each man's stock by its time, and add the 
products together. 

2. Then as the sum of the whole stock multiplied 
by the time, 

Is to the product of each individual share multiplied 
by its time, 

So is the wh It gain or loss ? 

To the gain or loss of each individual. 

Questions. 

What is Fellowship ? 

By what rule do you ivork when the sums advanced 
by each of the p'lirtners, and the gain or loss on the 
^^ole are given to find the share of gain or loss bcr 
loading to each of them ? 

When the stocks are considered with respect to time, 
what is first to be done ? 

After multiplying each man's stock by its time what 
is then to be done? 
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Examftles.^^Ca9€ 1. 
1. Three merchants trading together, gained 500 
tlollars, A's. stock was 800 dollars, B's. stock 70o dol- 
lars, C's. stock was 600 dollars, what was each man's 
share of the gain ? 

A's. stock 800 
B's. stock 700 
Cs. stock 500 



9000 
As 2000 : 800 : ; 500 : 200 for A*8. share. 
As 2000 : 700 : : 660 : 176 for B's. share. > Jin9. 
As 2000 : 500 : : 500 : 125 for C's. share. 
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2. D: E. and F. trading together, D. put in stock 
amounting to 500 doL, £. 400, F. 300 dol. and by a 
misfortne iost 300 dols., I demand the loss thfit each 
must sustain in proportion to the sum he put in? 

Am. D. 8126, E. gioo. F. 75. 

3. A merchant being deceased worth 1800 dollars, is 
found to owe the following sums, to A. 1200 dol., to 
B. 600 dol., to C 700 dol., how much is each to have 
in proportion to the debt ? 

Am, A. 8900, B. 375, and C 8525. 

4. Three drovers pay among them 60 dol. for pasture, 
into which they put 200 cattle, of which A. had 50, 
B. 80, and C 70, I would know how much each had 
to pay? Am. A. 815, B. 824, C. 21. 

5. A man failing owes the following sums, to A. 120 
dols., to B. 250 dols; 75 cents, to C 300 dols., to D. 
j}08 dols. 25 cents, and his whole effects were found 
to amount to but 650 dollars, what will each one re- 
ceive in prbportion to his demand? 

Am. A 888.73 ct.+ B: 8l85.42ct.+ 
C. 8221.84ct+D. 8153.99 ct.+ 

6. A. B. and C are to dividfe 900 dol. A. is to have 
a certain portion, B. as much again as A., and C. thre,e 
times as much as B., I would know each man's parf^^ 

Am. A. 8100. B. 8200. C. 8600. 
L 
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7. If a man is indebted to A. 25o dol. 50 cts., to B. 
500 dol , to 0. 349 dol. 5o cts., but when he come» to 
make a settlement, it is found he is worth but 960 
dollars, how much will each one receive if it be in pro- 
portion to their respective claims ? 

A. 8 218 6Lcts. 8m. -f ) 

B. 8 436 36cts. 3m.+ V Jlns. 
C 8305 Diet. 8m- + ) 

Jixam/iies. — Case 2. 

1. Three men traded together, L. put in 88 dols. for 
3 months, M.120 dols. for 4 months, and N. 300 dols. for 
6 months, they gained 184 dols. what will each man re^ 
ceive of the gain ? 

L. 819 09cts. 4m.) 
M. 831 71cts. GmAjlns. 
N. 8130 18cts. 8m. ) 

2. Three persons A. B and G. made a stock for 12 
months, A. put in at first 580 dols. and three months after 
he put in 100 dols. more, B. put in at first lOOO dols. and 
after 9 months he put in 200 dols. €. put in at first 486 
dols. 3 months after he took out 300 dols. and 2 months 
after he put in 500 dols. and 3 months after this he tooTc 
put 400 dols. and 1 month after he put in 1000 dols., at 
the end of 12 months their gain was found to be 2138 
dols. 44 cents, I demand each>man's share of the gain ? 

Ms. A. 1680 dols., B. 296 dols. 18 cts. 5 m. 

C. 127 dol. 25 cts. 4 m. 



EXCHANGE. 

^ Exchange is a rule used to change the currency of one 
state or country into that of other states or countries. 

Par is a term used to denote equality in value, but 
(iKe course of exchange between countries is frequently 
above or below par. 
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Agio, is a term used in some countries to denote the 
difference between current and bank money. 

Exchange is of two kinds, Foreign and Domestic. 

DOMESTIC EXCHANGE. 

Rules for changing the currency of the United States 
to sterling money and to the currency of other states and 
to Federal money. 

To change the currency of each of the United States 
and sterling money to their value in Federal money. 

Rule. 
Reduce the given sum to pence and divide the pro* 
duct by the number of pence which make a dollar. 

How many dollars are there in 63/. 14«. 6d, in Vir- 
ginia or New England currency? Ana. %2l%4\i.+ 

Exchange 230/. lOa. 7d. North Carolina or New York 
currency to dollars. Jns- 8576.32.2m.+ 

To bring dollars, or dollars and cents to pounds. 

Ride. 

Multiply the dollars or dollars and cents by the 
pence in a dollar of the currency into which you wish 
to bring the given sum, the answer will be pence, 
which bring to pounds, or work as directed by the prac- 
tical theorems in the table on page 120. 

Note* When there are cents in the given sum, two 
figures must be cut off from the right of the product. 
before bringing them to pounds. 

How many pounds Pennsylvania currency are there 
in 8 150.? Jins.56L5s. 

Bring 377.40 to pounds Massachusetts currency. 

Am. 1 13/. 48. 4d. 

What number of pounds Georgia currency are equal 
to JS389.45 ? Ans. 90/. 17^. Sd, 
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FOREIGN EXCHANGE. 

Questions in Foreign Exchange are solved by the 
Rule of Three or by Practice or maybe worked by rules 
found by considering the proporti ns which they bear to 
each other which will frequently be shorter. 



12 Deniers 
20 Sols 
3 Livren 



Table of Foreign Coins, 

FRilNGE. 

1 Sol, 
1 Livre, 
- • 1 Crown* 
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Quarta, 
Rial Velion, 



SPAIN. 

4 Marvadies VcUon, or 
2| Marvadies of Plate 
8i Quartas, or 1 

3^ Marvadies Vcllon, or J 

8 Rials of plate - 1 Piastre, 

10 Rials of plate - 1 Dollar, 

[ 5 Piastres - - 1 Spanish Pistole. 



12 

20 

5 

6 

6 

54 



Deniera 

Sols 

Livres 

Livres 

Soldi 
Grosses 



1 
1 
1 

ITALY. 
1 
1 
1 
1 
1 
1 



Sol, 

Livre, [noa^ 

Piece of eight at Ge- 

do. at Leghorn, 
Gross, 
Ducat. 



400 Reas - 
1000 Reas - 

8 Pennings 
2 Groats - 
6 Stivers - 
2J Florins - 
6 Florins - 
5 Guilders* 



16 Shillings 

6 Marks - 
32 Rustics - 

6 Copper Dollars 

18 Pennings 



PORTUGAL. 

1 Crusadoe, 
1 Milrea. 

HOLLAND. 

1 Groat, 

1 Stiver, 

1 Shilling, 

1 Rix Dollar, 

1 Pound, Flemish, 

1 Ducat. 

DENMARK. 

1 Mark, 
1 Rix Dollar, 
1 Copper Dollar, 
1 Rix Dollar. 

RUSSIA. 

1 Gross, 



* A stiver is estimated at 2 cents s and a ftorin or guilder at 4# 
tents. 
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30 Gross - * - 1 Florin, 
3 Florins - - . 1 Rix Dollar, 
2 Rix Dollar - - 1 Gold Ducat. 

Accounts m Great Britain, Ireland, and the British 
West Indies are kept in pounds shillings and pence^ 
but the value of a pound i^ different in dUTer^ot piacea. 

Examples, 

1. What is the value of 365/. 14a. 9d. sterling, in Fe- 
deral money ? 

/. /. 8. d. %et. m. 2 ct. m. 
I : 365 14 & :i 4 44 4 : 1625 31 8 

2. Reduce 76/. Irish, to Federal money, the Iriali 
shilling l>eing equal to 13 pence Sterling? jina.S3^ GOds. 

3. What number of niilreas of Portugal are equal 
to 632 dols. 33 cents I Am 429 milreas 298+ 

4. How many rubles of Russia at ^^ per cent, each arc 
equal to 1869 dollars ? Jim. Sl233 54 cents. 

5. In 165 guilders of Holland, how many dollars ? 

Ms, 64 do!. 35 cts. 

6. If I had 280 dol. 58 cts. 5 m. what number of 
mark bancos of Hamburgh should I receive for the 
same ? Am. 837 mark banco. + 

7. Bring 562 livres of France to Federal money. 

Am. Am. 103 dol. 97 ct. 

8. Reduce 463 dols. to reals plate of Spain. 

Am, 4630 reals plate. 

To change Current money into banco, and banco 
into current money, say, as 100 with the agio added 
to it, is to 100, so is any given sum current money, 
to its value in banco.— And as 100 is to 100 with the 
agio added to it, so is any given sum banco to its va- 
lue in ciyxent money. 

9. How many mark bancos current in 5000 guilders 
current) agio in Holland 3 per cent, change 32i(/. stivers^ 
agio in Hamburgh 20 per cent ? 

Ana. 7169.5294 mark banco currency. 
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9. Hamburgh is iiidel»ted to Britain 2464marks^ eur« 
f'ent mooeyi for how many marks may BritaiO' draw oi^ 
ihe bank, the agio being 25 per cent. 

4ns, 1971 marks Ssch^ 2| pben. 
1 1. What sterling roust b^ puid iii London to reeeiye 
in Paris 2000 crowns^ exchange 32id, per erown ? 

Jtm- %70l 1^0. %4> 
U. In 1676 dollars 6 rial«t how much stftpiieg> ex- 
charige at 36 A sterling per piasife? Ma, 

FOREIGN £XC;HANGE. 

13. How much sterlifig^ money is equivalent Co 3Q4^ 
pe;s2P8^ 15 soldi of Genoa, exchange at 54(/. sterling per 
pezzo? Jins. esel. ISs, 4iid. 

14. In 2586 rublesy how many pounds sterling} ex* 
change at 4^. Sd, sterling per ruble ? i^ns. 549/. lOs. Bd* 

15. A merchant in London remits to his correspon- 
dent at Petersburgh 450/. 15^ sterling, exchange Ms, 
6dk Flemish per pound sterling for Amsterdam, and the 
exchange thence at 50 stivers per ruble, how many ru* 
bles must the correspondent receive ? 

Jn#* 1866 rubles 10 copecs. 

16. In 813/. Ss, 6d Irish, how much sterling at par? 

.Aw. 750/. 12*. 6. 
L7. If exchange from London to Amsterdam be 35*. 
6^. per poiifid sterling, and if exchange from London to 
Pans be 32W. per crown, what must be the rate of ex- 
change from Amsterdam to Paris, in order to be on par 
with the other two ? Mm^ 54^rf. Fle^niih per crown. 

18. If exchange from Paris to London be 324d. ster- 
ling per crown, and if exchange from Paris to Amster-^ 
dam* be 54'^^. Flemish per crown, what must be the 
rate of exchange between London and Amsterdam in 
order to be on par with the other two ? JnS' SSs. 6d* 

19. If exchange from Amsterdam to Paris be 6^-^d. 
Flemish per crown, and if exchange from Amstersdam 
to London be 33*. 6i/. Flemish per pound sterling, what 
roust be the rate of exchange between Paris and Lon- 
deny in order to be on par with the other two ? 

Ma. 9%\d* stealing per crown. 
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20. London was ordered to remit to l^aris lOOO crditns 
at 32d. sterling per crown, and to draw for the value 
upon Amsterdam at 36^. 6d. Flemish per pound sterling, 
but when the order came up, bills on Paris were at 
S2id. sterling per crown, what must be the rate of ex- 
change with Amsterdam to compensate the advance on 
the remittance ? Am. 36. 2|^rf.-^^ 

. 21. London was ordered to remit 600 ducats to Ve- 
nice at 5 Id sterling per ducat, and to draw for the value 
upon Spain at 42c2. sterling per piastre, but when the 
order came to hand, bills on Venice were at 53£f., at 
what rate of exchange must .London draw upon Spain 
to compensate the advance upon the remittance? 



VULGAR FRACTIONS. 

A vulgar fraction is a part of a whole number, and is 
read by first mentioning the upper part of the fraction 
and then the lower, thus i one sixth, | seven eighths. 

The upper part of the fraction is called the numera- 
tor and shows the part. of a whole number expressed by 
the fraction ; the lower number is called the denomina- 
tor and shows the number of such parts contained in a 
whole number: 

Vulgar fractions are found under four different situa- 
tions, namely, proper, improper, compound, and mixed. 

A proper fraction has is numerator not greater than 
its denominator as -^j •^. 

An improper fractions has its numerator greater than 
its denominator, as y , |4* 

A compound fraction is expressed by a fraction of an- 
other fraction, as ^ of | of ^ of t%. 

A mixed number is a whole number with a fraction 
fbllowing it, as 7i, 8j^. 

A mixed fraction has a fraction attached either to its 
numerator or denominator. 

Qfieations* 
What is a vulgar fraction^ and how is it to be read I 
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What part of a fraction is called the numerator, and 
^hat does it show ? 

What part of a fraction is called the denominator, and 
what does it show ? 

Vulgar fractions are found under four different situa- 
tions, name them. 

What is a proper fraction ? 

What is an improper fraction I 

What is a compound fraction ? 

What is a mixed fraction ? 

REDUCTION OF VULGAR FRACTIONS. 

Case 1. 
To reduce fractions to their lowest terms.- 

Rule. 
Divide the numerator and denominator conlinuany b^ 
any number that will divide them bojth without a remain- 
der; when they caimot both be divided by th<e sawe 
number without a remaiivder, that is their lowest t^HXf 

Case, 3. 
To redace a ixuxed number to an improper fnu^tion. 

Rtile. 
Multiply the whole number by the denominator of the 
fraction to which add the numerator and place the pro-^ 
duct over the denominator for a new numerator^ 

To reduce an improper number to a whole or mixed 
number. 

Rule. 

Divide the numerator by the denominator and the 
product will be a whole number, if there be any re^ 
mainder set it over the given denominator for the nu- 
merator of the fraction. 

Case 4. 
To reduce a compound fraction to a aing^ fraction* 
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Rule. 
Multiplf the numerators together ^v a new numera- 
tor, and the denominators for a new denominatori which 
reduce ii' necessary to their lowest terms. 

Case 5. 
To find a common denominator. 

Rule. 

1. Find the least common denominator by dividing 
the given denominators by any number that will divide 
two or more without a remainder. 

3. Set the quotients and individual numbers under- 
neath and continue the division till no two numbers can 
be lessened. 

3. Multiply the quotients and the divisor or divisors, 
and the product will be the least common denominator, 
into which divide each denominator and multiply the 
quotient by its own numerator for a new numerator, and 
place the new numerator over the denominator and the 
fractions are expressed in their lowest terms. 

Case 6. 
To reduce fractions of one denomination to fractions 
•f a greater denominati <n, but retaining the same value. 

Rule. 
Reduce the given fraction to a compound fraction, by 
multiplying it with all the denominations between the 
given fraction and the one to which it is to be reduced 
which reduce to a single fraction. 

Case 7. 

To reduce the fraction of one denomination to the 
fraction of another less denomination but retaining the 
same value. 

Rule. 

Multiply the numerator by the parts of the denomi- 
nator betw' en the given fraction and that to which it is 
to be reduced and place the product for a new numera- 
tor over the given denominator which reduce to its 
lowest terms. 
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Ca3e 8. 
To reduce a fraction to its proper value. 

Rule. 
Multiply the numerator by the next lowest denomint- 
tion and divide by the denominator. 

Case 9. 
To reduce any given value or quantity to the fractian 
of any greater denomination. 

Buk. 

Reduce the given sum to the lowest denomination 
mentioned for a numerator, and the denomination of 
which you wish to make it a fraction to the same name 
for a denominator. 

Queaiiom. 

Repeat the rule for reducing fractions to their lowest 
terms. 

When it is required to reduce a mixed number to an 
improper fraction how do you proceed ? 

When it is required to reduce an improper fraction 
to a mixed number how is the operation performed ? 

Repeat the rule for reducing a compound fraction to 
a single one. ^ 

When you wish to find a common denominator what 
is first to be done ? 

What is to be done in the second place ? 

What is to be done to complete the operation of find- 
ing a common denominator ? -- . 

Repeat the rule by which you reduce fractions of one 
denomination to fractions of another denomination but 
retaining the same value. 

How do you reduce a fraction of one donomination to 
a fraction of a less denomination but retaining the same 
value ? 

How do you reduce a fraction to its proper value ? 

By what rule do you reduce any given value or quan- 
tity to the fraction of any greater value or quantity ? 
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Examples,— Case 1- 
1. Reduce |4 to its lowett terms. 

14)63(4 • 

56 

Common measure 7)14(2 7)^zb=^ Ms. 

14 

2. Beduee }4i ^ ^^^ lowest terms. Jkia.^. 

3. Reduce m to its lowest terms. Ms- -f^* 

Case% 

1. Reduce 36| to an improper fraction. 

36X5+4=4-* -^^ 

2. Reduce 45| to and Improper fraction. Ms.^%'^i 
^3. Reduce 1564| to an improper fraction. Ans. ^ V^* 

Case 3. 
1 . Reduce y to its proper terms. 
6)19(3|.tf7W. 
18 

T 

2. Reduce V to its proper terms. Jtns. 9^. 

3. Reduce W to its proper terms. £ns. 22|f. 

# 
Case.^4. 

1. Reduce ^ of f of | of | to a single fraction. 
1X2X3X4= 24 2) 

=5V=i,0riof|of J of|=TVir=4- 

2X3X4X5=120 

2. Reduce f of f of 4^^ of -^ to a single fraction.- 

Ans, 

3. Reduce ^^ of }-f of -j?j of ^ to a single fraction* 

Jins.. 
Case 5. 
1. Reduce ^, |, f , and 4^ to a common denominator. 
3)2 3 6 18 3 X 2 X 3==l8 common denom. 

2=9 X 1= 9 1 

2)2 1 2 6 3=6 X 2=i2/newnu- 

6=:3x 5=l5 fmerat. 

1113 18=1 X 17=17 J 
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2. Redute |} t^y -f^y and -^to z. common denomina- 
tor, -^n^'-d^n^u^n- 

3. Beduce -fff^ ^J apd |^ to a common denominator. 

'Ca^e 6. * " 
. 1. Reduce J-, of a penny to the fraction of a pound. 
|x)f ^ of ^cr=-7h^=7h 4^' 

2. Reduce J of a pennyweight to the fraction of a 
lb. troy. M,8 ^y^ 

3. Reduce | of a nail to the fraction t)f a yard, 

. 4- Reduce f of a pint to the fraction of a hogshead; 
5. Reduce -/^ of a furlong to the fraction of amile. 

CASH 7. 

1 . Reduce -^^^^ of a dollar to the fraction of a cent. 

47W.4X100 tV^^jc=:^V 

2. Reduce ^f^ of a cwt. to the fraction of lb. avoirdu- 
pois. , Jim, ^ lb, 

3. Reduce -risT^ of a pound to the fraction of a penny, 

4. Recfuce -jf^ of a yard to the fraction of a nail. 

Jns, f . 

CASE 9. 

"l. Reduce ^of a dollar to its proper value. 

4 • • ■ 
lOO. 

5)400 

Am, 80 eta. 

2. Reduce | of a shilling tb its proper value. 

; ' Jim. lOid. 

3. Reduce J| of a day ti its proper quantity. 

. Jim. 6 hours. 

4. Reduce /, of an acre to its proper quantity. . 

Jm. IJB. lOP. 
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Gne9. 

1. Reduce 80 cents to the fraction of a dollar. 
In a dollar ^Vk^f=^ 4». 

2. Reduce 5«. 4d. to the fraction of a pound. 

3. Rednce 6 months 2 weeks to the fraction of a year. 

Jha. ^ year. 

4. Reduce 2 quarters 3 nails to the fraction of a yard. 

Am. W yards. 

ADDITION OF VULGAR FRACTIONS. 
Rule. 

Reduce the fraction to a common denominator, and 
add the numerators together for a numerator to the 
common denominator. 

Koit. — If a mixed number is given, it is better only 
to make use of the fractional part in performing the 
operation, until the fractions arc added together, and 
then add the whole nuniber by simple addition. 

Note 2* — If fractions be of different denominations. 
End the proper value of each separately, and add them 
together by compound addition. 

Qiie«fiof». 

Repeat the rule for performiug addition of vulgar 
fractions. 

What is to be noted when a mixed number is given ? 

What is to be noted when different denominations 
arc given? 

1. Add i, f, and i together. i,i,|=81)^||=4. Ai#. 

lX9Xd= 81 

2x9x^= '^^ 

5x9x9= 40^ 

648 

2. Add T^,Tii r^ and ^ together. Jins. i. 

3. Add ^, 4, and f together. Jha. if. 

4. Add f and -^ together Jhu. ^. 

5. Add 3J, 8f , and ^ together. Mm. 1 1|^. 

6. Add^of |, and \ of -^together. Ms. f|. 

7. Add \ of an acre to -^ of a rood. .4m. sR. 1.33P.+ 
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MULTIPLICATION OP VULGAR FRACTIONS. 

Rule. 

Multiply all the numerators of the given fraction 
together for a new numerator, and all the denominators 
for a new denominator. 

Note. — It will frequently be necessary to prepare the 
given terms for the operation by the rules of reduction. 

Qfiesiiom, 

Repeat the rule for performing multiplication of 
vulgar fractions. 

What is to be noted with respect to the preparation 
of the given terms ? 

Examfiles. 

1. Multiply f by ^V - ? X ^=|f ^/w. 

2. Multiply -^ by |. £n8. -^. 

3. Multiply 6| by|. Mns. J|. 

4. Multiply 4| by |. Mm. 3f 

SUBTRACTION OF VULGAR FRACTIONS. 

Rulfi. 

Reduce the given fraction to a common denomina^ 
tor, then subtract the less numerator from the great- 
er, and place the difference over the common denomina- 
' tor. 

But if the lower denominator be greater, subtract it 
from the common denominator, adding in the upper 
denominator, and carry one to the units' place of the 
whole number. 

Note. — When the fractions are of different denomi- 
nations, redute them to their proper value, and take 
their difference by compound subtraction. 

Questiona. 

How do you perform subtraction of vulgar frac- 
tions ? 
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What is to be done when the lower numerator is tbc 
greater ? 

What is to be noted when the fractions are of dif- 
ferent denominations ? 

Examfika. 

1. From I take^. 

5 X 5=^5 Reduced to com. den. f|=|J=>^ Mns. 
S X 8=24 

2. From ii take | of i^. Ana. 4||. 

3. From 5 take ^^. Ma^ 4/^. 

4. From I of a league take -/^ of a mile. 

iJIf. 2/ttr. 16/fo/. 

. 5. From 5| take ^. Am. S^V- 

6. From f of tV> take i of |. An$. ^. 

DIVISION OF VULGAR FRACTIONS. 

Ruk, 
t Prepare the fractions it necessaiy; invert the divi- 
sor, and multiply the numerators together for a new 
numerator, and the denominators for a new denomi- 
nator. 

\ Question. 

Repeat the rule for performing division of vulgar 
fractions. 

• Examfiles, 

1. Divide H by f. . DUCfJ.^^- • 

2. Divide^ by 3 Am. ^. 

3. Divide 6| by 4.- Am. 19|. 

4. Divide f pf ^ by ^ of |. Am. 1 J. 

5. Divide J by J. Am, f . 

6. Divide! of I- by J of ^: Ans. 16^. * 

7. Divide | of 17^ by ^ ^n«. 1 If. 

8. Divide I of 91?^ by| of 25y*V- ^^' ^^jSWfV 

RULE OF THREE IN VULGAR FRACTIONS. 

Rule. 
1. Prepare the given terms, if preparation be neces- 
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sary, by reduction, and state the qtwstion as in whole 
numbers. 

2. Then invert the dividing term, and niuhiply all 
the numerators together, and all the denominators to- 
gether for the answer. 

Questions. 

If it is found necessary to prepare the given terms 
previously to stating the question, by what rule is it to 
be done, and how is the question then to be stated ? 

How do you then proceed to work the question ? 

Examples. 

1. If I of a yard cost |/. what will ^ of a yd. cost? 

2. When 3^ ^ards cost 9l«. what buys 4| yards ? 

jjjw. 14«. Sd. 

3. How many yards of linen f wide, will be sufficient 
to line 20 yards of baize, that is | yards wide ? 

Jn8. 12 yards. 

4. How much will pay for 4 pieces of cloth, each 27| 
yards, at 15|«. per yard? Ans. 86/- 19*. 

5. What will I of a cwt. cost, when 5| cwt. cost 31^|/.? 

£ns. 2/. Is. U^d. 

6. If ^J of a pound of cinnamon bring ;^ of a dollar, 
what will 1| pounds come to ? Jlns, S2.74Jf . 

7. When 10 men can finish a piece of work in 20f days, 
in how many days can 6 men do the same? 

Jins. 84^ daya. 

8. What will } pf 2i cwt. of chocolate come to, when 
6 J pounds cost j of a dollar? Ans, 8l0.76||. * 



DECIMAL FRACTIONS. 

A decimal fraction is a part of a whole number, or 
unit denoted by a point placed to the left of a figure or 
figures, as .t.l2 .123. 

3M 
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The first figure after the point denotes so many 
tenths of a unit, the second so many hundredths, the 
third so many thousands, and 66 on. 

Decimal fractions are read in the same manner as 
vulgar fractions : .1 is equal to and reads 7V9 •'^^ iVV? 
.123 tVV^. . 

A number consisting partly of whole numbers and 
partly of decimal fractions, is called a mixed number ; 
as, 1.1, 12.12, 123.123. 

It has already been understood that whole numbers, 
counting from the right towards the left, increase in a 
tenfold proportion; but decimals, on the contrary, 
counting from the left towards the right, decrease in a 
tenfold proportion ; as will be better exemplified in 
the following table : 

TABLE. 

Whole numbers. 
98765432 




^0^^.— Ciphers placed after decimal figures, neither 
increase or decrease their value ; thus .1, .10, and .lOO 
all .exprese the same value, namely -jV* But ciphers 
placed between the decimal point aod any other figure, 
decrease their value in a tenfold proportion; as .1, 
.01, .001 ; and they all express different values, 
namely, -jV) tJttj iimr- ' 

Questions. 
What are decimal fractions, and how are they de- 
noted? 

How are decimal fractions to be read I 
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What is a number called, ivhich consists partly of a 
whole number and partly of a decimal I 

In what manner do whole numbers increase, and ia 
what manner do decimals decrease in value I 

What do you observe by the inspection of the table ? 

What is to be noted with respect to placing ciphers 
after decimal figures ? 

What is to be noted with respect to placing ciphers 
between the decimal point and any other figure ^ 

ADDITION OF DECIMALS. 

Rule* 

Set down the given numbers under each other; ob- 
serwng to place tenths under tenths, hundredths under 
hundredths, &c. ; and perform the operation in the 
same manner as addition of whole numbers. 

Note that all the decimal points stand exactly under 
each other, and that the decin.al point in the product 
stands exactly under those in the example. 

Q^e8tiohs, 

How are decimal numbers, given to be added, to 
be set down ; and how is the. operation then to be per- 
formed? 

What is to be noted with respect to placing the de- 
cimal point in the sum, and in the sum total i 

Examfiles. 



3.71 


36.12 


^4 


21.7. 


.23 


4.122 


.91 


6.12 


.40 


.04 


.385 


14.635 


5.863 


5.263 


,51 


.803 


51.25 


1.027 


.832 


4.007 


.61 


.214 


.16 


364.483 



62.063 46.786 -3.197 411.748 

5. Add 56.12, .7, 1.314, 5837.01, and .15 togethcfi. 

Jini. 5895.294, 



J 
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6. Add 361 ,04, .12O9 78.0000, 101.54,8.943, and .3 
together. Jim. 549 .9436 . 

MULTIPLICATION OF DECIMALS. 

Rule. 

Set down the multiplier under the multiplicand, as 
in simple multiplication ; and multiply without any re- 
gard to the decimal points. 

When the operation of multiplying is completed, 
commence at the right hand figure of the product, and 
count off as many figures towards the left as there are 
decimal figures in the multiplier and multiplicand, and 
there place the decimal point. 

Note. — If the number of figures in the product is 
not so great as the number of decimal figures in both 
the multiplier and miultiplicand, a sufficient number of 
ciphers must be placed to the left of the product, to 
make the figures in the product equal to the decimals 
in both factors, and the decimal part must then be 
placed to the left of the ciphers. 

Q^UGstions. 
How do you place the multiplier and multiplicand 
in multiplication of decimals I 

When the operation of multiplying is completed, how 
do you proceed to find where the decimal point is to 
be placed ? 

What is to be noted when the number of figures in 
the product is not equal to the number of figures in 
both factors ? 

. Examfilea. 
1; Multiply .322 by 6.12, 
• 6.12 

644 
322; 
1932 

1.97064 



I 
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2 • Multiply 54 .20 by 38 .63 . Jlna . 2093.7460, 

3. Multiply 4560. by .3720. Mna. 1696.3200; 

4. Multiply .28043 by .0005. Jin9. .000140215, 

SUBTRACTION OF DECIMALS. 

Rule. 
Place the less number under the greater, as in sim- 
ple subtraction ; observing that the decimal points stand 
exactly under each other : then subtract as in simple 
subtraction, taking care to place the decimal point in 
the remainder exactly under thdse in the example. 

Questions, 

How do you place the numbers in subtraction of 
decimals. 

What is to be observed with respect to placing the 
decimal point in the remainder. 

Mxamfilea, 
.7613 . 42.183 .3758 86394.12* 

.4260 6.214 .284 281.421 



.3353 35.969 .0918 86112.699 

5. Subtract 4,286 from 13.16421. j^aw. 8.87821. 

6. From 5960. take .3742. Jim. 2218. 

DIVISION OF DECIMALS. 

Rule. 

1* Set down the divisor and dividend, as in whole 
numbers, and divide without any regard to the deci- 
mal points. 

2. When the operation of dividing is completed^ 
point off from the right of the quotients as many figures 
as the decimal figures in the dividend ex^ eed those in 
the divisor, and there fix the decimal point, 

-ft?br^.— If there should not be as many figures in the 
quotient, as the decimal figures in the dividend exceed 
those in the divisor, place as many ciphers to the left 
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of die quotient as will make up the number, and place 
the decLnal point to the left. 

Note 2.— If thr? dividend should be less than the- di- 
visor, annex ciphers until it will contain the divisor, 
and fix the decimal point in the quotient accordingly. 

Note 3. — If there be a remaunder, annex ciphers to 
it, and proceed in the same manner as though the ci- 
phers had been placed to the right of the dividend be- 
fore commencing the operation* 

^ueatiovu, 

^Vhat is first to be done, when you commence an 
operation in division of decimab \ 

When the operation of dividing ia completed, how 
do you find where the decimal point ought to be 
placed? 

If there should not be as many figures in the quo- 
tient as the decimal fij^res exceed those in the divi- 
sor, what is to be done ? 

If the dividend is less than the divisor, what is to 
be done ? 

If there be a remainder, how do yon proceed with 
it? 

ExamfiUf. 

1. Divide 42.665 by 33.5. 

33.5)42.665(1.27 -fin*. 
33.5 

916 
670 

2465 
2345 

120 remainder. 

2. Divide 148.63 by 4.21. .^tw. 35.304+. 

3. Divide .2142 by 3.2. Am. .066934-. 

4. Divide 2.00386 by 931. A»9. .00215S3. 
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REDUCTION OF DECIMALS. 

Case 1. 
To reduce a Vulgar Fraction to a decimal. 

Place ciphers to the right of the numerator until 
you can divide it by the denominator apd continue to 
divide until there is no remainder left, or if it be a 
number which will never come out without a ren«ain- 
der, unt I it is carried out to a convenient number of 
decimal places. 

Note* — There must be as many places in the quo- 
tient as there have been ciphers annexed to the divi- 
dend. 

Case 2. 

To reduce 'any given sum or quantity to the deci- 
mal of any higher given denomination. 

Rule. 
4. Reduce the given sum or quantity to the lowest 
denomination mentioned in it. 

2, Reduce one of that denomination of which you 
wish to make it a decimal to the same denomination 
with the given sum. 

3. Divide the given quantity so reduced by one of 
the denomination of which you wish to make it a de- 
cimal, the quotient will be the decimal required. 

Case 3. 
To reduce a decimal fraction to its proper value. 

Ruk, 
Multiply the given fraction continually by the de- 
nomination next lower than that of which it is a deci- 
mal for the proper value. 

Hoir do yott reduce a vulgar fraction to a decimal I 



1 
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What is to be noticed respecting the number of de- 
cimal places in the quotient r 

How do you reduce any given sum or quantity to 
the decimal of any given denomination i 

How do you reduce a decimal fraction to its proper 
valtte? 

Ctuc 1. 
I. Reduce ^ to a decimal. 

6)40 

.8 Ms. 

7. Reduce | to a decimal. Jns, .875. 

3. Reduce |i to a decimal. Jbu. .70833+ 

4. Reduce ^^-|^ to a decimal. .Sna. .1762+ 
d. Reduce ^f| to a decimal. ^9. ;4566+ 

Caae^ 

1. Reduce 39, 6d. to the decimal of a pound. 

Ss. 6A=42 240)42.000(.175 decimals. 

1/. =240 240 

1800 
168Q 



1200 
1200 



2. Reduce 2JR. 4P. to the decimal of an acre. 

Jins .525. 

3. Reduce 2 qr. 2 na. to the decimal of a vard. 

JiM. M5. 

4. Reduce 5 minutes to the decimal of an hour, 

Mns. .08333.+ 

5. Reduce 10 grains to the decimal of an ounce, apo- 
thecaries, weight. ' Ans, .02083. + 

6. Reduce 2 quarts 1 pint to the decimal of a hogs- 
head ? \J3n9. .00992+ 

Case 3. 
I. What is the value of .375 of a dollar. Am. 37itf/. 
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.375 
100 



37-500 
10 

5.000 



^. What is the value of .1361 of a /. ? Ms. 2». 8|+ 

3. What is the value of .235 of a day ? 

Ans. 5 ho. 38 min. 24 sec. 

4. What is the value of .420 of a gallon ? 

Mns. 1 qt. 1.36 pt. 

5. What is the valueof .253 of a shilling? jlm.SdA.44qi^. 
«. What is the value of .436 of a yard ? 

Ma. 1 qr. 2.976 na. 
7.- What is the value of .9 of an acre ? 

Jna. SR. 24P. 

RtJLE OF THREE IN DECIMALS. 

Rule. 
State the question as the Rule of three in whole 
nun^bers, only observe when you multiply and divide 
to place the decimal points according to the rules of 
Multiplication and Division of Decimals. 

QuestwTi' 

How do you perform operations in the rule of tiirce 
in Decimals ? 

Examfiles. 

1 If 4.2 lb. of coffee cost 8«. 2.3rf. what cost 639.25H.? 
lb. lb. 9. d. I. a. d. 

4.2 : 639.25 :: 8 2.3: 62 6 9.49 Ma. 

2. When 1.4 yard cost 13*. what yv\\\ 15 yards come 
to, at the same price ? Ana. 61. \9».3d, 1.71^. 

3. If I sell 1 qr. of cloth for 2 dols. S4.5 cents, what 
is it per yard ? Ma. 89 30. 

N 
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4. A merchant sold 10.5 Gwt. of sugar for 108 .30 6o\s* 
for which he paid 84 dols. 59.12 cents, what di.l he g^ain 
per Cwt by the sale ? Jn^. 82.27 rm. + 

5. How many pieces of cloth at 20.8 dols per piece 
are equal in ralue to 240 pieces at 12.6 dols. per piece I 

, JSju. 145.38 +piece8. 

6. If when the price of wheat is 74.6 cents per bushel, 
the penny roll weighs 5.2 oz. what should it be per bushel, 
when the penny roll weighs 3.5 oz.? An». Si. 10 8m4- 



POSITION. 

By this rule we are able to discover true numbers 
by working with supposed ones as though they were 
real. 

Position is of two kinds Single and Double. 

Single Position is when it is necessary to make use 
of only one supposed number, Double Position is when 
it is necessary to make use of two supposed numbers* 

SINGLE POSITION. 

RuU. 

U Suppose a number and work with it as though it 
was the real one, and observe the result.— Then, 
2. As the result of that operation, 
Is to the supposed number, 
So is the number given. 
To the number required. 

DOUBLE POSITION. 

Bule. 

1. Suppose a number and work with it as directed 
in the question, as though it were a real number un- 
til you mention the result which will be the error. 

2. Suppose some other number and proceed in the 
&ame way to find a second result or error. 
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^ 3, Multiply the first result or error by the second 
supposed number, and the second result or error by 
the first supposed number. 

4. Observe whether the errors are both of the same 
kind, /. €. both too great or both too little. 

5, If the errors are alike divide the difference of 
the products by the difference of the errors, and the 
product will be the true number or answer* 

But if the errors are one too great and the other 
too little divide the sum of the products by the sum 
of the errors and the product will be the true number 
or answer. 

Questions, 

What is Position ? 

How manv kinds of Position are there ? 

When is Single Position used ? 

When is Double Position used ? 

What is first to be done when you commence an 
operation bv Single Position? 

After having ascertained the result of the operation 
how do you proceed ? 

How do you first proceed when commencing an 
operation in Double Position ? 

After having obtained the first error how do you 
proceed ? 

When you have obtained the second error what 19 
then to done ? 

What have you to consider after you have multi- 
plied the second supposition by the first error and the 
first supposition by th*- second error ? 

When you have observed whether the errors are 
both of the same kind how do you proceed if they are 
both of the same kind? 

But if they are not both of the same kind how do 
you proceed ? 

SINGLE POSITION. 

ExamfilcB, 
1. A gentleman haying receiyed a nuo^ber of coins^ 
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Proof 



**7* V *' •* *"^ A of the number is 87, what number 
of coins was there ? 

Suppose he had 180 174 : 180 :: 87 

i 87 

^ 36 1260 

tV ^ 1440 



180 

90 
36 
30 
18 

174 



174)15660(90 ^n*. 
1556 



i 


90 


i 


— 


f 


45 


tV 


18 




15 




9 



87 



2. A certain box contains a number of dollars f , f, 
h tV ^f which is 690, how many was in the box ? 

j2n.s. 1200. 

3. The ages of A. B. and C. amount to 133 years^ 
B. is 1^ older than C and A is I older than B., what 
is their separate ages ? Ana, A. 56, B. 42, and C 35 yr. 

4. A person bought 3 pipes of wine for 350 dol- 
lars, No. I, cost double the sum that No. 2 did and 
No. 2, three times the price that No. 3 did, what was the 
price of each i 

Ana.' No, 1, g2lO, No. 2, 8105, No. 3, g35. 
6. A gentleman being asked his age, replied, if the 
years of my life were doubled and three-fifihs of the 
product divided by 3, the result would Jbe 14., what 
was his age ? Anff. 35 years. 

6. A person lent a sum of money at 5^ per cent, 
compou d interest, and at the expiration of 4 years and 
8 months he received 473/. 18«. what was the sum lent? 

A?iit, 750/. 

7. A cistern has two cocks to supply it with water, 
by the first it may be filled in 45 minutes and by the 
second in 55 minutes it has likewise a discharging 
cock by wl.ich it may when full be emptied m 30 
minutes. If these three cocks be left open h\ what time 
will the cistern be filled? Ana, 2 h. 21m. 254- sec. 

DOUBLE POSITION. 

I. Bought cloth for a cloak at 6 dollars per yard^ 
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Md) baize to line it at 1 dollar, the number of yards was 
13 and the cost 4^ dollars, how many yards was there of 
each? -^^^ 6 yards of each. 

First suppose there were 

8 yards of cloth at &6sss46 

4 yards of baize at !=» 4 

52 
43 



Again suppose there were 

7 yards of cloth at £6=43 
5 yards of baisi^ at 1= 5 



10 error too much. 



47 
43 

5 error too much. 
10X7=70 
5X8=40 

diff. of error 5 5)3o 

6 yards of cloth. 
6 yards of cloth at 86=36 
13 — 6=6 yards of baize at 1=6 

42 

3. A. and B. receive the same salary, A. saves one» 
third of his every year, but B. by spending 350 dollars 
per annum more than A. finds at the expiration of 7 years 
that he is 350 dollars in debt, what is their income and 
what does each spend per annum ? 

C Their income 26(H>. 
w^n«. < A. spends ^ 400. 
( B. spends 650, 

3. A labourer engaged himself for 50 days on condi- 
tion that for every day he worked he should receive I 
dollar, but for every day that he was idle he should ftsir<- 
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feit 5o cen's, at the expiration of the time he receWecl 
27 dols. 50 cents how many days did he work, and how 
many wus he idle ? An^. worked 35, idle 15 days. 

4. A Farmer baying driven his cattle to market re- 
ceived tor them all 320 dolUrii, being paid ai the rate of 
24 dollars per oX) 16 dolldra per cow, and 6 dollars per* 
calfy there were as many oxen as cows, and four times 
as many calves as cows, how many were there of each ? 

Ans, 5 ox&n, 5 cows, 20 calves. 

5. There is a pole divided into 3 partn, No. 1, is 15 
leet long. No. 3, is as lon,^ as N <. 1, and half of No. 2y 
Ko. 2, is as long as N . 1 and 3 together, what is the 
length of the p*>le, and ^hat the length of each part ? 

Ans, Pole, 120 feet. No. 1» l5fejt, No. 2, 
60 tfcct, and N . 3, 45 feet. 

6. A father left hii property to his» thiee sons, A. B, 
and Crn dividing in the following manner, to A. he gave 
half wanting 75i,^ to B. cne quarter and 100/., lo C. the 
remainder which was 125/. less th^n B's. share, what 
was the amount of property, and what was each share 
separate ? *^rnt. The whole amount 750/., A's. 

i share 3Ck)/., B's. share 287/. 

10*. C'h. share 162/. lOi. 

7. The sum of 172/. 19«. 4id. is to be divided among 
7 men, 11 womeni and 19 bo)s in such a manner that 
each woman will hdve but one third as much as a 
man and t#rice as miuch as a boy, what is the sum of 
each ? Ana. Eacii man 12/. 10«. ld.+; each woman 

4/. 3«. Hd.+j each boy 2/. la. Sd.+ 



INVOLUTION, OR THE RAISING OF POWERS. 

The product arising from any number multiplied 
by itself any number of times, is called its power, as 
follows, 

3 X 3= 4 the square, or id power of 2, 
2 X 2 X 2= 8 3d power or cube of 2. 
3 X 2 X 3 X 2=16 4th power of 2. 



I 
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The number which denotes a power i^ called its in- 
dex. 

Note. — When any power of a. vulgar fraction is re- 
quired, first raise the numerator to the required power 
and then the denominator to the required powcr^ and 
place the numerator over the dcni»minator as before, 

itius; the 4th power off|J|5|ji=M 
Table of the first nine ptnoert. 
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81 


32 


64 

629 


128 

2187 


256 


512 


243 


6564 


19683 


4 


161 


64 


256 


1024 


4006 


16384 


66536 


262144 


6 


25 


125 


625 


3125 


15625 


78125 


390626 


1953125 


6 


36 


216. 


1296 


7776 


46656 


279936 


1679616 


10077696 


7 


49 


348 


2401 


16807 


117649 


828543 


5764801 


40863607 


8 


64 


512 


4096 


82768 


262144 


2097152 


16777216 


134217728 


» 


81 


729 


6561 


69049 


531441 


47829621.48046721 


387420489 



Questions. 

What is the product arising from the multiplication 
of any figure by itself a given, number of times called ? 

What is the number which denotes a power called? 

How do you proceed to find any required power of 
a vulgar fraction i 

1. What is the squaie of 32 ? 
32 



64 
96 



1024 ' 
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2. What IS th€ cube of 14? Mb* 2744^ 

3. What is the sixth power of 2.8 ? 

Jina. 481.890304. 

4. What Is the third power of .263 ? 

Mm. .018191447. 

5. What is the eighth power of i ? Ana, ^j^^^* 

6. What is thefounh power of 401? ..^.25856961601, 

ETOLUTION, OR THE EXTRACTING OF 
ROOTS. 

The root of a number is that which will produce 
that number by being multiplied by itself a given num- 
ber of times* The object proposed by the extraction 
of the root of a number is to find that number which 
being multiplied by itself a number of times equal to 
that for which the root is required will produce that 
number. 

SQUARE ROOT. 

When the square root of any given number is re- 
quired. 

1. Separate the given number into periods of tw© 
6gures each beginning at the right hand or units place. 

Notc-^li the square root of a whole number and 
decimal is required point the whole numbers as before, 
and then commence at the decimal point and count 
periods of two figures each towards the right, observin g- 
if there is only one figure at the last to place a cipher 
to its right to make an even period. When a decimal 
only is given, separate the periods in the same way. 

2. Find the greatest root of the first left hand pe- 
riod and place it to the right of the given sum and its 
square under said period and take their xlifFerence. 

3. Bring down the next period and set it to the right 
of the remainder, as in long division for a dividend. 

4. After bringing down the period, double the as' 
certained root, and place it to the left of the remainder 
for a divisor. ^^ 
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5. Try how often the divisor is contained in the 
dividend, omitting the last figure, and place the re* 
suit to the right of the ascertained root, and to the 
right of the number produced by doubling the asctr- 
tait^ed root, 

6. Multiply as in long division, and proceed with 
the operation until all the periods have been brought 
down* 

Note» When the square root of a fraction is re- 
quired, extract the square root of ihe numerator, for 
a new numerator, and square root of the denominator 
for a new denominator. If there be a remainder 
cither to the numerator or denominator, reduce the 
fraction to a decimal and extract the square root. 

Queationa, 

When the square root of any given number is re^ 
quired, how do you prepare the given sum ? 

What is to be noted whdn whole numbers and de- 
cimals, and decimals only are given ? 

After separating the given number into periods of 
two figures, what is to be done ? 

After having found the greatest root of the first left 
hand period, and placed it to the right of the givew 
sum and its square under the first period, and taken 
their difference what is to be done ? 

When you have brought down the next period and 
placed it to thr right of the remainder for a dividend, 
how do you proceed ? 

When you have doubled the ascertained root, and 
placed it to the right of the divisor, what is to be 
done ? 

When you have found how o^ten double the ascer- 
tained root is contained in the dividend with one fi- 
gure omitted, what is next to be done, and how do 
you proceed till the operation is completed I 

What is to be noted when the square root of 9i 
vulgar fraction is required ? 
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Examftlen. 
U What is the square root of 6.9169 ? 

6.9169(2.63 ^M. 

4 

46)291 
276 



623) 1569 
1569 

3. What is the square root of 39375655 ? Ans. 6275.+ 

3. What is the square root of 1486.17901 => 

Afu. 38.55.+ 

4. What is the square root of 96385163 Kins. 9817.+ 

5. What is the square root of .000132496 ? 

ji^i^. Oil 51.+ 

6. What is the square root of 18.362147 ? 

jfns. 4.285.+ 

7. What is the square root of f |J^ ? ^ns. ^. 

8. Wnai is the square root of |f fj ? Ana. |. 

9. What is the square root of ||4 ? Ans. 8. 

10. What is the square root of 50f| ? Ann, 7J. 

1 1. What is the square r > it of 30yVV • •^«*- ^' 

12. An employer paid 1296 dollars to a nunnber of meOf 
and each man received as many dollars as h-re were 
men, h >w many men were there ? Ana, 36 men. 

13. Supposing^ a square to^vc^r had on each >ide an equal 
number of windo>Ts, and the »vhole number ^as I69f 
how many were there on one of its sides ? Ana, 13. 

14. A certain square piece of land contains 3097600 
square yards, the length of one of its sides is required. 

Ana, I mile.' 
JVote, — Trie square of the long^est side of tne rij^ht an- 
gled triant^Ie is equal to the sum of the squares of the 
other two sides, and consequently the difference of the 
square of the iont^est, and either of the others, is tne square 
of the remaining one ? 

1 5. If the height of a fort be 15 feet, and surrounded 
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by a ditch 24 feet wide, what must be the length of a lad* 
der to reach from the outside of the ditch to the top of 
the fort ? M8. 28.3+ feet. 

16. What is the height cf a castle, when a lin« 2l2 
feet long will just reach from the top of the castle to the 
opposite bank of a river, known to be 20 yards broad ? 

Ana. 203.332 feet. 



CUBE ROOT. 

when the cube root of any number is required. 

1. Prepare the given number by separating it into 
periods of three figures each from the units place. 

Note. — When whole numbers and decimals; or de- 
. cimals only, are given the same observation is to be 
made as to the manner of separating the figures into 
periods as in the square root* 

2. Find the greatest root contained in the left hand 
period, place it to the right of the given number and 
its cube under the first left hand period, and take their 
difFerence, bring down the next period, and place it to 
the right of said difference for a dividend. 

3. Square the root and multiply the square by three, 
for a defective divisor, 

4. Try how often the defective divisor is contained 
in the dividend, omitting the two right hand figures^ 
and place the number of times it is contained to the 
right of the defective divisor, supplying the place of 
tens with a cipher if the square be less than 10. 

5. Multiply the last figure by all the figures of the 
root previously ascertained,* and multiply that product 
by 30, then add the product to the divisor to com- 
plete it. 

Multiply and subtract as in long division and bring 
down the next period for a new dividend continually, 
unti! all the periods have been brought down. 
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JVbr^.— When the cube root of a vulgar fraction is 
required, reduce it to its lowest terms and extract the 
cube root of the numerator for a new numerator, and 
the cube root of the denominator for a new denomi- 
nator ; when the numerator and denominator or both 
have remainders reduce the fraction to a decimal, and 
extract the cube root. 

2* When a mixed number is given, reduce the frac- 
tion to a decimal and extract the cube root. 

Queations, 

How do you prepare a given sum for the extraction 
of the cube root ? 

What is to be noted when a whole number and de- 
cimal, or decimal only is given ? 

What is next to be done after dividing the given 
number into periods of three figures ? 

When you have found the greatest root contained 
in the left hand period and placed its cube under the 
first period, what is to be done next ? 

How do you proceed after having squared^ the as- 
certained root and multiplied it by three ? 

• When you have tried how often the defective divi- 
sor is contained in the dividend omitting the left hand 
period, &c. what is to be done next ? 

When you have multiplied the last figure by all the 
figures of the ascertained root and by 30, what is next 
to be done ? 

When the cube root of a vulgar fraction is required, 
how do you find it ? 

When the cube root of a mixed number is required, 
how do you find it ? 
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Examples. 
1, What is the cube root of 3796416 1 



3796416(156 
1 . 



Defective div. and square of 5 325)2796 
+ 15(>s=complete divisor 475 3275 



Befec'ivc div. and square of 6 67536)421416 
+2700 eomplete divisor ; 70236 421516 

2. What i« the cube root of 7532641 ? Ana. 1^6.02+ 

3. What is the cube root of 12-1138475? 

^w«. 2.299+ 

4. What is the cube root of 5382674 ? Ana. 175.3+ 

5. What is the cube root of ,37S52l35 ? Ana. .723+ 

6. What i» tiie cube root of 46.295363543 ? 

Ana, 3.590+ 

7. What is the cube root of ^V • •^''*' -585+ 

8. What is the cube root of 36|f ? Afia. 3.96 + 



ALLIGATION. 

AUigaiion is a rule which enables us to resolve ques- 
tions concerning the mixture of several simples into 
one coR^pqutid quantity. 

Caae U 
When the quantity and rates of the simples are 
given to find the rate of a mixture compounded of 
these simples. 

!• Find the value of each quantity according to their 
respective costs. 

2. As the whole of the quantities is to one of its 
parts, ^ - 

So is the total amount of their value 

To the value of one of its parts. 
O 
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Ca9e 2. 
When the prices of several simples are given to finS 
how much of each at their respective rates will be re* 
quired to make a mixture at any proposed price. 

RuU. 

1. Place all the rates of the simples under each 
other, and link each rate which is less than the mean . 
rate with one or more that is greater. 

2. Take the difference between each rate and the 
mean price placed opposite the respective rate with 
which it is linked which will be the quantity required. 

Note. — If aU the given prices are greater or less than 
the mean price they must be linked to a cipher. Dif- 
ferent modes of linking produce different answers. 

CtueS. 
When the prices of all the simples, the quantity of 
one of them and the mean price of the whole mixture 
are given to find the quantities of the rest. 

Eule. 

1. Pbce the mean rate and the several prices, link 
them and take their differences as in the preceding case. 

2. As the difference of the same name with the 
quantity given. 

Is to the differences respectively, 

So is the given quantity 

To the several required quantities. 

Case 4. 
When the prices of the several simples, the quantity 
to be compounded, and the mean price are given to 
find the quantity of each simple. 

Rule. 

1. Link the several prices, and take their difference^ 
as before. 
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S. As the aum of the differences 
Is to the difference opposite each price. 
So is the quantity to be con^pound^d 
To the quantity required. 

Queationa, 

What is Alligation ? 

When the quantities and the rates of the simples are 
given to find the rate of a mixture compounded of 
these simples, how do you work ? 

By what rule do you work when tfie price of seve- 
ral simples are given to find how much of each at their 
respective rates will be required to make a mixture at 
any proposed price ? 

How do you proceed when the price* of all the sim- 
ples the quantity of one of them and the mean price 
of the whole ate given to find the quantities of the 
rest? 

How do ydU proceed when the prices of the several 
simples the quantity to be compounded, and the mean 
price are given to find the quantity of each simple? 

Caae 1. 

1. If a person have 4 lb. of tea at 90 cents per Ib.^ Sib, 
at 75 cents, and 6lb. at 1 10 cents, to be mixed together, 
what will a pound of the mixture be worth ? 

lb. cts. cts, 

4 at 90 i= 360 

8 at 75 = 600 

6 at 110 = 660 . 

la 1620 

As 18 : 1:: 1620 : 90-^8. Am. 

2. A grocer has 2 Cwt. of coffee at 25 dollars per Cwt. 
4 Cwt. at 20 dollars 50 cents per Cwt. and 7 Cwt at 18 
doHars 62^ cents per Cwt. which he will mix together, 
what will one Cwt. of this mixture be worth ? 

Ana. j^W.lBi. 
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Casf ^* 

1. What quantity of Su^ar at II cents per /&,, at 6 
cents per th. and at B cents per Ih, «viil itiake a mixture 
worth 7 cents per *.? Ana, lib, at 1 1 cents, lib. at 

8 cents, and 5lb, at 6 cents. 
C 6*^ 1+4=5 at 6 
Mean rate 7 < 8^) 1 1 at 8 

( 11^ 1 1 at 11 

2. How much wheat at 1 10 cents per bushel, rye at 
86 cents per bushel, oats at 34 cents per bushel and bar- 
ley at 42 cents per bushel, will it take to niake a conipo* 
Bltion worth 50 cents per bushel ? Ans, 8 6ti. at 1 10 cts. 

166u. at 86 cents, eObu, at 42 cts. 366ti. an 34 cts. 
Case 3. 

1. What quantity of coffee at 20 cents, and at 16 eent»* 
per lb. must be mixed with S5tb, at 14 cents to make a 
mixture worlh 18 ' -n;s por /6.? 

C 14^ 2Thcnas2:35::2: 35atl6 

Mean rate 18 < 16 \ ) 2 2:35::6: 105 at20 

( 20y/ 4+2 6 

2. How much tea at 86 cents, at 94 cents, and at 105 
cents per lb. ought to be mixed with 6 lb. at 75 cents per 
lb. for a mixiure to sell at 92 cents per lb,l 

Ana. ISib. at 105 cents, 51/6. at 94 cents, 39/5. at 86 cts. 
Case 4. 

I. A grocer has 3 sorts of sugar, viz. 10 cents, 1 1 centsi 
and 8 cents per pound, and he would have a composition 
of 40/6. worth 9 cents per lb., how much of each sort 
must he take ? Ana. 



r 8^ 1+2=3 



Mean rate 9 < 10 J) 1 1 

^ hCy 1 i 

Sum of differences 5 
(5 : 3 :: 40 ; 24 at 8 
Ana. < 5 : 1 :: 40 : 8 at JO 
(5 : 1:: 40 
2. A vintner has wine at 130 cents, at 160 cents, and 
at 180 cents per jjallon, and he would have 32 (gallons 
worth 145 cents per gallon, I demand how much. of each 
sort he must have ? Ana. 20 gal. at 130 cents, 6 gal. 

at 160 cents, and 6 gaL at 180 centa. 
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ARITHMETICAL PROGRESSION. 

Arithmetical Progression is a series of numbers 
which increase or decrease by a continual addition or 
subtraction of the same numbers, as 1, 2, 3, 4, 5, 6; 
1, 3, 5, 7, 9, 11 ; 6, 5, 4, 3, 2, 1 ; 11, 9, 7, 5, 3, 1. 

There are five things to be particularly attended to 
m Arithmetical Progression, the first term, the last 
term, the number of terms, the common diiference, 
aod the sum of all the terms* 

( Cd^e 1. 

The first term, common difference, and number of 
terms bein^ giveti to find the last term and sum of ^11 
the terms. 

Rule. 

U Multiply the number of terms less 1 by the com- 
mon difference and to that product add the first terni 
the sum is the last term. 

2. Add the first and last terms together, and multi- 
ply the sum by the number of terms, and half the pro- 
duct will be the sum of all the terms. 

Case 2. 
When the first and last terms (or two extremes,) 
are given to find the common difference. 

Sule. 
Divide the difference of the extremes by the num- 
ber of terms less 1, the quotient will be the tJ0mmon 
difference. 

Questions. 

What is Arithmetical Progression ? 

Namp the five things which should be paitic^larfy 
attended to in Arithmetical Progression. 

By what rule do you work when the first term, com- 
mon difference,, and number of terms are given to flhd. 
the last term, and sum of all the tertns i 

9 2 



1 
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By what rule do you work when the first aqd IgsC 
terms are given to find the common diiFerence i 

Examples, 
\. What is the last term and the sum of all the terms 
of an Arithmetical Progression whose first term is 1> 
the common difFet ence 2^^ and nuqaber of terms 191 
19^ 1^18 l+a7«==35 

2 19 

36 
+ 1 

The last term 37 2)722 

Sum of all tlie terms 361 £n8. 
^. A person sold 40 yards of linen at 2 cents for the 
first yard, 4 cents for the second, increasing 2 cents c^cry 
yard, what did they amount to? ^/w. 816.40. 

3. A man On a juuiney, travels the fir^t day 10 miles, 
the second 14 miles, lncreaarnig^~4 miles every day, how 
many miles did he travel tiie tenth day, and how many 
miles did he travel in all ? Ana. 56 mites 10th day, 

travelled in all 2^0 mites. 

4. A butcher bought 7B sheep, and give 6 cents for 
the first, 8 for the second, &c. what did he give for the 
the lasti and what did the whole number cost htm ? 

Ana. For the last 81.54, the whole 81^0.00. 

t. If the ages of 12 person are equally diiferent, the* 
youngest is 1^ yearS) and the eldest 40, what is the com- 
mon difference of their ages ? 
40 
18, 

12—1=11)22(2 common difference. 
22 

' S. When a debt is paid at 8 different payn&ents in 
Aruhinetical Progtcssion, the first payment to be 21 dol« 
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lars» the last 175 dollars, what is the common jdifiference^ 
and what each payment) and'what was the whole debt? 
^n». Common difference £22, 2d payment 242» 
3d payment ^65y &c» whole sum £780. 
3. A man received charity form 10 differeni persons^ 
the first gave him 4 «ents, the last 49 centS) in Arithmeti- 
cal ProgressioiV) what was the c^ommon difference,' and 
what did the ma»*recMvfc? jlne. Received 82*65. 
Common difference 5 cents> 



GEOMETRICAL PROGRESSION. 

Geometrical Prdgression is the increase of a ^series 
of numbers by a common multiplier or decrease by a 
common divisor as, 2, 4, 8, IG^ 32. — 32, 16, 8, 4, 2. 

The ratio is the number by which the series in- 
creases or decreases. 

To find the last term and s\xm of the series. 

Sule. 

Raise the. ratio to the power whose index is one 
less than the number of terms given. 

2. Multiply the prod;uct by the first terni and that 
product will be the last term. 

3i Multiply the last term by the ratio, from the 
product subtract the first term and divide the remain* 
der by the ratio less one, for the sum of the series. 

Questions* 
What is Geometrical Progression ? 
What is the ratio ? 

By what rule do you proceed to find the last term 
and sum of all the series r 

Examples. 
1. If I buy 16 c6rds of wood, and agree to pay 2 cent$ 
for the firsti 4 centa for the secondf 8 for the third, &c# 
doubling the price to the last, what will it cost xne I 
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Pow^r 1. 


2. 3. 4. 


Rauo 2 


4 8 16 




16/ 




96 • . 




16 




266 8th powcn 




16 4ih poMTW'.. 




1536 




. 256 




4096 12th power. 




8 3d power. 




82768 15th power. 




2 1st term. 




66536 last term- 




2 ratio 




131072 




2 1st term. 



Ratio 2—1=1)131070 
Sum of series 581310.70 Ms. 

3. A person dying left 8 children, -to whom he be- 
queathed in the following manner, viz. the youngest child 
to have 5/. the next youngest l5/» aud so on, every child 
to exceed the next younger in triple proportion, what will 
be the share of the eldest ? ^ne. 16900L 

3. A person at the birth of his son deposited in bank 
f cent towards his portion, promising; to double it at the 
return of every birth day until he was 21 yeara of age^ 
what was his portion ? Ana, S20971 61 cts« 

COMPOUND INTEKfiST BY DECIMALSv 

The ratio in Compound Interest is the amount of 1 
dollar or pound for 1 year, which is found as follows,- 
As 100 : 1 :« 106 : 1.06 

iVbfe.-— The 4th root of the ratio will be the quar. 
terly amount ; the square root the half yearly amount ; 
and (he product arising from the half yearly and quar* 
ter yearly multiplied together the 3 quarter yearly 
amount^ as follows 
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. ^1.36=1.007417 qqancrly amount; V 103= 1. 01 4889 

half yearly amount. 

1.007417 X 1.014889=1.022416 am^ unt for 3 ouarters. 

Ab/e'2. — The 4lh root is found by extracting the square 
root of the square root. 

The ratio involved to the power whose index is the 
time is the amount of 1 dollar or pound for that time 
as a square for 2 ye rs a cube for 3 years. &c. 
1.06 X 1.06 X 1.06=1 1910160 amount of 1 pourd or dol- 
lar for 3 yearsi 

When the ratio is to be involved to years and quarters 
the power for the years must be multiplied by the quar- 
terly amount 

1.19101^ X 1.004417=1.29769875 for 3^ years. 

The power of 1 dollar or pound may also be obtained 
for months and days nearly, by adding the monthly sim- 
ple interest of 1 pound or dollar, or proper parts thereof 
to the amount of the quarter next preceding the given, 
time for what that-time exceeds the said quarter »s follows 
Amt. for i year 1.029$63 for 4| years 1.31 1873 
Int.iigl.fui 1 mo". .005000 f .r 1 month .005000 

|. for 5 days >.000833 ^ for 5 days .000833 

. Y. m.d : 

for 7 mo. 5 dt^ys 1.034396 Amt. for 4 10 5 1.324706 
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Rate 

Her 
cent. 


jiniDunt of 1/. or dollar for a year 
and for qrs, at Comfhound Interest* 


^imfile 

interest 

of 1/ for 

1 month. 


Ratio 


For 3 qrs. 


For 2 qrs. 


For 1 qr. 


3 

4 

t^ 
5 

6 

7 


1.03 

1.035 

1.04 

1.045 

1.05 

1:055 

1.06 

1.065 

1.07 


1.022416 
1.026173 
1.029852 
1.033563 
1.037270 
1.040973 
1.044671 
1.048364 
1.052053 


1.014889 
1.017349 
1.019804 
1.022252 
1.024695 
1.027132 
1.029536 
1.031988 
1.034408 


1.007^17 
1.008637 
1.009853 
1.011065 
1.012272 
1.013475 
1.014674 
1.015868 
1.0n058 


.002500 
.002917 
.003333 
.003750 
.004167 
.004583 
.005000 
.005417 
.005833 
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TABLE It Showing the aAOUit of IL or dollar, from 1 jear to 4S. 



ft 3^ per ct 4 per ct 4^ per otl 5 per ct 5^ per ct 



6 per ct 



10 

11 

12 

IS 

14 

15 

16 

17 1 

18 

19 

20 

21 

22 



2l.( 



1.0160000 
.0712250 

3 L1087178 
l.H752a0 i 
1.1876863 
1.2292553 
1.2722792 
1.3168093 1 

9 1.3621973 
1.4105987 
1.4599697 1. 
1.5110686 
1.5630560 
1.6186945 
1.6753488 
1.7339S60 
.7946755 
1.8574892 
1.9225013 
1.9897888 
2.0594314 
2. 
2.2061144 2. 



24 2.2833284 



2.3632449 
2.4459985 
2.5315671 
2.6201719 

29|2.7118779 



2.8067937 

2.9050314 

3.0067075 

3.1119423 

8.2208603 

3.3335904 

3.4502661 

3.5710254 

3.6960113 

3.8253717 

3.95925974 

4:0978337 

4.2412579 

4.8897020 

4.5433415 

4.7023585 

4.8669411 



1.0400000 
1.0816000 
1.1238640 
1696585 
1.2166529 
1.2653190 
1.3159317 
>368oo90 
1.4233118 
1.4802442 
5394540 
1.6010322 
1.6650735 
1.7316764 
1.8009435 
1.8729812 
1.9479005 
2.0258161 
2.1068491 
2.1911231 
2.2787680 
1315115 2.3699187 



4647155 
2.5633041 
2.6658363 
2.7724697 



1.0450000 

1.0920250 

1.1411661 

1.1925186 

1.2461819 

1.3022601 

1.3608618 

1.4221006 1. 

1.4860951 

1.5529694 

1.6228530 

1.6958814 

1.7721961 

1.8519449 

1.9362824 

20228701 

2.1133768 

2.2084787 

2.3078603 

2.4117140 

2.5202411 

2.6336520 

2.7521663 

2.8760138 

2 0054344 

3.1406790 



2.883368513:2820095 



2.9987033 
3.1186514 
3.2433975 
3.3731334 
3.5080587 
3.6481831 

1.7943163 
3.9460889 
4.1030325 
4.2680898 
4.4388134 
4.6163659 

.8010206 
4.9930614 
5.1927839 
5.4004952 
5.6165150 
5.8411756 



3.4296999 
3.5840364 
3.7453I8I 
3.9138574 
4.0899810 
4.2740301 
4.4683015 
4.6673478 
4.8773784 
5.0968604 
5.3262192 
5.5658990 
5.8163643 
5.0781009 
6.3514246 
6.6375522 
6.9362421 
7.2483730 



6.0748236 7.5745497 



1.0500000 
1.1025000 
1.1576250 
1.2155062 
1 2762815 
1:3400956 
1.4071004 

4774554 
1.5513282 
1.628 
1.7103393 
1.7958563 
1.8856491 
1.9799316 
2.0789281 
2.1828745 
2.2920183 
2.4066192 
2.5269502 
2.6532977 
2.7859625 
29252607 

0715237 
3.2250999 
3.3863549 
3.5556726 
3.7334563 
3.9231291 
4.1161356 
4.3219423 
4.5380394 
4.7549414 
5.0031885 
5.2533479 
5.5160152 
5.7918101 
6.0814069 
6.3054772 
6.7047511 
7.0399887 
7.3919881 
7.7615871 
8.1496669 
8.5571502 
8.9850077 
9.4342581 



1.0550000 
1.1130250 
1.1742413 
1.2388246 
1.3069596 
1.3788426 
1.4546789 
1.5346862 
1.6190939 
1.7081440 
1.8020919 
1.9012069 
2.0057732 
2.1160907 
2.2324756 
2.3552617 
24848011 
2.6214652 
2.7656458 
29177563 
3.0782329 
3.2475357 
3.4261502 
3.6145885 
3.8133810 
4i)231279 
4.2443999 
4.4778419 
4.7241212 
4.9839469 
5.2580671 
5.5472608 
5.8523600 
6 1742398 
6.5138230 
6.8720832 
7.2500478 
7.6488004 
8.0694844 
8.5133060 
8.9815378 
9.4755224 
9.9966761 
10.5464935 
11.1265504 
11.7385217 



1.0600000 
1.123600Q 
1.1910160 
1.2624769 
1.3312256 
1.4185191 
1.5036302 
1.5938480 
1.6894789 
1.7908476 
1.8982985 
2.0121964 
2.1329282 
2.2609039 
2.9965581 
2.5403517 
2.6927727 
2.8543391 
3.0255995 
3.2071355 
3.3995636 
3.6035374 
a8097496 
4.0489346 
4.2918707 
4.5493829 
4.8223459 
5.1116867 
5.4183870 
5.7434912 
6.0881007 
6.4533867 
6.8405899 
7.2510253 
7.68608 
8.1472520 
a6360871 
9.1542523 
9.7035074 
102867168 
10.9028608 
11.5570325 
12.2504547 
12.9854817 
13 7646107 
14.5904873 



^esttons^ 

What is th^ ratio in eotnpound imerest and how is it 
obtained ? 

What is to be noticed respecting the 3 qitffrterly, hnIF 
yearly and quarterly amounts ? 

What Is the amount of a dollar or pound for any given 
time ? 

What must be done when the ratio is to be involved to 
years and quarters ? 

How may the power of a dollar* or pound be obtained 
for years and days ? * - 

Sec Tables III. and IV. 

Case !• ^ 

The principal time and rate given to find the amount*. 

Rule. 
Multiply the principal by the ratio involved to the 
time which for convenience may be taken from table 
IL and. the product will be the amount from which 
subtract the principal for the compound interest* 

Case 2. 
The amount, time and rate per cent, given to find 
the principal. ^ 

Rule. ^ 
Divide the amount by the ratio" involved to thfc 
time. 

Questions. . 
By what rule do you work ii\ compound interest by 
decimals ? . 

When the principal, time and rate per cent, arc gi< 
ven to find the amount ? 

How do you proceed when the ambunt, time and 
rate per cent, are given to find the principal ? 
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T4ibUa to faciliiate the aUeiUation of Jhmui:ic9. 
TABLE DL Shovii^ the aaooiit of liL anmiitj. 



Uperet 



4A per ct 



d per ct [ h\ pw cL 6 per cL yr 



L 

2.04 

3.1216 

4.2I64IM 

5 416322 

6.632975 

r«9^2W 

9.214226 
10.5S2T^ 
12.006107 
13.486351 
15.025805 
16 626838 
18.291911 
20.023588 
21.824531 
23.697512 
25.645413 
27 671229' 
29.778078 
31.969202 
34.247970 
36^17888 
39.082604 
41645908 
44.311745 
47.084214 

28 49.967582 

29 52.966286 

30 56.084938 

31 59.328335 
62.701469 
66.201^27 
69.857904 

35 73.652225 
77 598314 
81.702246 
85.970336 
90.409150 



37 



;4O|95.025516 



1. 

2^045 
3.137025 
4 278191 
5.470710 
6.715*92 
8.019152 
9..384>014 
10-802114 
12.288210 
13.841179 
15464032 
17159913 
18.932109 
20.784054 
^719337 
24.741707 
26.855084 
29.063562 
31.371423 
33.783137 
36.833378 
38.937030 
41.689196 
44.565210 
47.570646 
50.711324 
53.993333 
57.42.3033 
61.007069 
64.752388 
68.666245 
72.756226 
77.030256 
81.496618 
86.163966 
91.041344 
96.138205 
101.464424 
107.030329 



1. 

2.05 
3.1525 
4 310125 
5.525631 
6.801913 
8.142008 
9.549109 
11.026564 
12.577892 
14.206787 
15 917126 
17.712983 
19.598632 
21.578563 
23.657492 
25.840366 
28.132385 
30.539004 
33.065954 
35.719252 
38.505214 
41.4304751 
44.^1999 
47.727099 
51.113454 
54.669126 
58.402583 
62.322712 
664.38847 
70.760790 
75.298829 
80.063771 
85.066959 
90.320307 
^.836323 
101.628139 
107.709546 
114.095023 
120.799774 



L 

2.055 
3.168^5 
4.^2266 
5.581091 
6.888051 
a266894 
9.721573 
11.^6269 
12.875354 
14.58^98 
16.385590 
18.286798 
20.292572 
22.408663 
24.641140 
26.996402 
29.481205 
32.102671 
34 S6S318 
37.786075 
40.8fl309 
44.111846 
47.537996 
51.152588 
54.965979 
58.989109 
63.233510 
67.711353 
72.435478 
77.419429 
82.677498 
88.224760 
94.077122 
100.251363 
106.765188 
113.637274 
120.887324 
128.536127 
136.605146 



L 

2.iW 

3.1836 

4.374602 

5.637093 

6.975318 

8.393837 

9.897468 
11.491316 
13.18<»795 
14.971649111 



16.869»42 
18 882138 
21.015066 
23.275971 
25.672528 
28.212881 
30.905653 



36.785592 

39.992728 
^43.^92291 

46.995828 

50J15578 

544)64513 

59156383 

63.705766 

68 528117 

73.639798 

79058186 

84.80167T 

90 889778 

97.343165 
104.188754 
111.434780 
119.120867 
127.268118 
135.904206 
145.058458 
154.761966 UO 
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TABLE IV, Showing the present worth of 11. annuity for any 
number of years, from 1 to 40. 



yr 


4 per ci 


4iper«!t 


6 per ct. 


5Jperct 


6 per ct. 


yr 


1 


0.96154 


0.95694 


0.95281 


0.94786 


0.94839 


1 


2 


1.88609 


1.87267 


1.85941 


1.84632 


1,8.3339 


2 


8 


2.77509 


^.74876 


2.72325 


2.69793 


2.67.301 


3 


4 


8.62989 


8.58752 


8.54595 


8.50514 


3.46510 


4 


5 


4.45182 


4.88997 


4.82988 


4.27028 


4.21236 


9 


6 


5.24214 


5.15787 


5.07569 


4.99553 


4.91732 


6 


7 


6.40205 


5.89270' 5.78687 


5.68297 


5.58238 


7 


8 


6.73274 


6.59589 


6;46321 
7 10782 


6.334b7 


6.20979 


8 


9 


7.43588 


7.26879 


6.95220 


6.80169 


9 


10 


811089 


791272 


7.72173 


7.53762 


7.36008 


10 


11 


8.76048 


8.52892 


8,30640 


8.06254 


7,88687 


11 


12 


9.38500 


9.11858 


8.86325 


8.61852 


8.88384 


12 


18 


9.98565 


9.68285 


9.89357 


9.11708 


8.85268 


13 


14 


10.56312 


10.22282 


9.89864 


9.58965 


9.29498 


14 


15 


11 41839 


10.78954 


10.37965 


10.03759 


9.71225 


15 


16 


11.66229 


11.28401 


10.83777 


10.46216 


9.10589 


16 


17 


12.16567 


11.70719 


11.27407 


10.86461 


10.47726 


17 


18 


12.^5929 


12.17999 


11,68958 


11.24607 


10.82760 


18 


19 


18.18394 


12.59329 


12.08532 


11,60765 


11.15811 


19 


20 


18.590S2 


18.00793 


12.46221 


11,95034 


11.46992 


20 


21 


14.02916 


18.40472 


12,82115 


12.27524 


11.76407 


21 


22 


14.45111 


13.78442 


13.16300 


12.68817 


12.04158 


22 


23 


14.85684 


14.14777 


13.48857 


12.87504 


12.30338 


23 


24 


15 24696 


14.49548 


18.79864 


18.15170 


12.55083 


24 


25 


15.62208 


14.82821 


14.09394 


13,41391 


12,78335 


25 


2(J 


13.98277 


15.14661 


14.37518 


13.66250 


13,00316 


26 


27 


16.32959 


1545180 


14.64308 


13.89810 


13,21053 


37 


28 


16'66306 


15.74287 


14.89813 


14.12142 


13.40616 


28 


29 


16.98371 


16.02189' 


ltr.14107 


14.33310 


13.59072 


29 


SO 


17.29203 


16 28889 


15.37245 


14.5.^375 


13.76483 


80 


81 


17.58849 


16.544S9 


15.59281 


14.72393 


13.92908 


31 


32 


17.87355 


16.78889 


15.80268 


14,90420 


14,08404 


82 


38 


18.14764 


17 02286 


16.00255 


15.07507 


14.23023 


83 


34 


18.41126 


17.24676 


16.19290 


15.23708 


14.36814 


34 


85 


18.66461 


17 46101 


16.37414 


15.39055 


14.49625 


35 


26 


18.90828 


17.66604 


16.54685 


15.53607 


14.62098 


36 


37 


19.142^8 


17.86224 


16,71129 


15.67400 


14.73678 


87 


38 


19.26786 


IP 049P9 


16.86789 


15,80474 


14.84602 


38 


39 


19.54448 


18.22965 


17,01704 


15,92866 


14.94907 


39 


40 


19.79277 


18.40158 


17.16909 


16.04612 


14.92640 


40 



Rate 
per ct. 


Half yearly Quarterly 
fiaymenU, payments. 


3 

^ 

4 

4* 
5 
5-i 
6 

H 
7 


1.007445 
1.008675 
1.009902 
1.011126 
1.012348 
1.013567 
1.014781 
1.015993 
1.017204 


1.011181 
1.013031 
1.014877 
1.016720 
1.018559 
1.020395 
1.022257 
1.024055 
1.025880 



166 ANNUITIES AT COMFOITim INTEREST. 

TABLE V. 

The construction of 
of this table is from an al- 
gebraic theorem given 
by the learned A. De 
Moivre, in bis treatise 
of annuities on lives ; 
which may b& in words 
thus : 

For half yearly pay- 
ments take a unit from 
the ratio, and from the 
squar^ root of the ratio i 
half the quotient of the first remainder divided by the 
latter will be the tabular number. 

For quarterly payments use the 4th root as above, and 
take one quarter of the quotient. 

ANNUITIES AT COMPOUND INTEREST; 

Case 1. 
The annuity, time and rate of inter^^st given to find 
the amount. 

Suie. 
Multiply tlie number under the rate, and opposite 
the time in Table III. by the annuity and the product 
will be the amount for yearly payments. 

Note. — When the payments are to be made half 
yearly or quarterly, the amount for the given time 
found as above, multiplied by the proper number in ta- 
ble V. will be the true amount. 

Case 2. 
The annuity, time and rate given to find the present 
worth. 

Rule. 
Multiply the number under the rate and opposite 
the time in Table IV. by the annuity ; the product will 
be the {^resent worth for yearly payments. 
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JVbtf.—When the payments are to be made half 
yearly or quarterly the present worth so found must 
be multiplied by the proper number in Table V. 

Questions. 

What are annuities at compound interest i 

When the annuity, time and rate of interest are 
given, by what rule do you find the amount i 

What is to. be noticed when the payments are half 
yearly or quarterly ? 

When the annuity, time and rate are given to find 
the present worth, how do you proceed ? 

What is to be noticed when the payments are half 
yearly or quarterly ? 

ANNUITIES IN REVERSION. 

Sumd of money whieh are payable yearly for a limit- 
ed period, but wliich do not commence till after the 
expiration of a given period are called annuities in 
reversion. 

The annuity, time of reversion, time of continuance 
and rate given to find the present worth of the rever- 
sion. 

Take two numbers under the given rate in Table IV., 
that opposite the sum of the two given times ; and the 
number opposite the time when the annuity is to com- 
mence, or time of reversion, and multiply their differ- 
ence by the annuity for the present worth. 

J^ote. — When the payments are to be half yearly 
or quarterly, use Table V. as before. 

Questions* 

What are annuities in reversion ? 

When the annuity, time pf reversion, time of con- 
tinuance, and rate are given to find the present worth, 
by what rule do you work ? 
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What is to be noticed when the payments arc half 
yearly or quarterly ? 

PERPETUITIES AT COMPOUND INTEREST. 

Annuities which continue for ever are called perpe- 
tuities. 

The annuity and rate given to find the present worth. 

Rule. 
Divide the annuity by the ratio less 1 for the pre- 
sent worth. 

Note. — Table V. must be used as in temporary an- 
nuities when the piaymeuts are half yearly or quarterly. 

Questions. 

What name is given to annuities which continue for 
ever ? 

By what rule do you proceed when the annuity and 
rate are givfen to find the present worth ? 

What is to be noted when the payments arc half 
yearly or quarterly ? 

COMPOtJND INTEREST BY DECIMALS. 

Examples. 
1. What is the interest and amount of 400?. for 3 years 
at 4 per cent ? 

1 .04 X 1.04 X 1.04=1.124864 

400 



449 945600 amount. 
400 



49.9456 interest. 
2. What is the amount apd interest of 750/. at 5 per 
cent per annum, for 4 years 6 months ? 

Ms. Amount 934/. 2j. lOd:^ interest 184/. 2«, lOcf. 
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Case 2. ' 

1. Whdt principal put to interest will amount to 695/. 
13«. %d. in 5 years at 5 per cenv? Arts, 5451. 1«. lid. 

2. What principal must be put to intercbt to amount 
to 260/. 58. Sd. ot 6 per cent, per annum for 3 years ? 

Ana. 218/. lOs. 5d. - 

ANNUITIES AT COMPOUND INTEREST. 

Case 1. 
1. What is the amount of an annuity of 180 dollars 
for 9 y«ars'at 5,per ceni.? 

11.026564 
180 



882125120 
11026564 

S1984.781520Jn«. 

2. What will annuity of.220Q, amount to in 5 years to- 
be paid by half yearly payments, at 6v perxent. per an- 
num ? ./fn*. S1144.08 2m.+ 

Case 2. ' 

1. What is the present worth of 50/. per annum for 6 
years; at 4 per cent.? 

6.24214 
50 



7.262.10700 

2. Wiiat is the present worth of 70 dollars a year for 5 

years payable yearly^ half yearly and quarterly, at 6 per 

.cent. per. annum ? i Yearly S2d4.86 5m.+ 

Ana. ^ Half yearly 8299.22 3m.+ 

(Quartet £301.42 8m. 4- 

ANNUITIES IN REVERSION. 

}. The reversion of a freehold estate ef 60/, per SQ- 
nom^ for 4 years» to commence 2 years hencci what ^9 
^3 
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the present worth alloving 4 per cent, fiir present pay* 
iBent? 

5.24214 

1.88609 

9^5605 
60 

jL 201.36300 ^ii». 
2. What is the present woriii of a reversion of a lease 
for SI 20 per annum, to continue 9 years, but not to com- 
mence till the end of 4 years, at 4 per cent, to the pur- 
chaser? vfif«. 8762.69 lm.+ 

PERPETUITIES AT COMPOUND INTEREST. 

1. What is the present worth of an annuity of 160/. per 
annuro^ to continue for every allowing 5 per cent, to the 
purchaser ? 

1-05— I=.o5)l60.o0 

83000 Jlns, 

2. What is an estate of 260 dollars per annum, to con- 
tinue for everi worth in present money« allowing 6 per 
cent, to the purchaser ? Ans. 84333.33 3m.+ 



COMBINATION. 

Combiaation is used to show how many different 
ways a less number of things can be combined out of 
a greater as out of the figures 1, 2, 3, the three com- 
binations 12, 13, and 23, may be formed. 

Rule. 

1. Take a series! proceeding from and increasing by 
a unit up to the number to be combined. 

2« Take another series of as many places decreas- 
ing b^ unity from the number out of which the com- 
binations are to be made. 
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3. Multiply the first continually for a divisor and 
the latter for a dividend, the quotient will be the an« 
swen 

What is Combination ? 

By what rule do you work questions in Combination? 

Examples. 

1. How many combinations of 3 persons in 6 ? 

6X5x4 

=20 Ans. 

1X2X3 

2. How many combinations of 10 figures may be made 
4iutof 20? Ans. 18302. 



PERMUTATION. . 

Permutation us used to find how many dififerent ways 
a given number of things may be varied in succession 
as 123, 132, 213, 231, 312,321 are six different permu- 
tations of three figures. 

Rule. 

Multiply all the number continually in succession, from 
one to the given number inclusive, the product will be 
the number of variations. 

^uesfions. 
What is Permutation ? 

What is the rule for finding the number of variations 
in any given number ? 

Examfiles. 

1 . In how many different positions can 7 men place 
themselves round a table ? 

1 X2X3X4X5X6Xr==6040 Ans. 

2. In what time will a person make all the changes 
that the 12 first letters of the alphabet admit of; allowing 
15 seconds for each change ? Ans. 8870 hours, 24 min. 

or, 1 year 4day8 14 hours 24 min. 



ITS 
DUODECIMALS. 

Doodecimals are par^n of a foot, the denomiiiAiMtt of 
which increase cootioually by 13w 

T^ dennmmaiions arcn 
!2 Fourth*"" m^^e 1 Third'". 

12 Thinda 1 S«fcond". 

12 Ekeonda ■ ; 1 (rroh, /m 

12 Inches ■ 1 Foot, ^t. 

What are Duodecioials ? 

Whature the denominations of Dtiodecimaiai 

ADDITION OF DUODECIMALS. 

Rvie. 

Add as in Compound Addition, and carry one for every 
12 to the next denemtnatioB. 

Quesiicn. 
How is addition of duud^^ci mala performed? 

£xmmjkieg. 

^Ft.m. " '" "" ' jFtAiu " '" "" . 

10 5 6 11 6 37 S 10 6 9 

15 9 5 2 10 43 11 3 4 r 

18 4 17 9 19 7 5 3 8 

12 8 6 5 7 18 4 1 7 2 



3. Three boards measure as follows, 16JPV« 8tOk, 14/V. 
6t;i.i 17/V. 9in. 2'', how many feet do thry contain ? 

, Ans. 48/'/. ilfn. 2". 

SUBTRACTION OF DUODECIMAL^. 

Ptfform Hi* opeMtion^s in oempottfid istihtffB^li^n Cftr- 
17*% l^^vlveD*^iieoes«aty» . 



BtrODECIMALS. l7S 

Question. 
How are operations in subtraction of duodecimals per^ 
formed? 

ExamfiJes. 
Ft. in. " '" "" Ff. in. " '" "" 

38 8 4 7 6 720 3 8 1 6 

15 11 6 9 3 13 9 4 7 10 



3. If from a room measuring; 475Ft.7in. 2" I partition 
of^SlFt. 2in. 5" 10'" 6"", how long will the room still be ? 
Ans. 394/f. 4tn-.8" 1'" 6'^ " 



:\nff 



MULTIPLICATION OF DUODECIMALS. 

Case 1. 
When the feet of the multiplier are not inore than 12. 

Eule. 

1. Set the multiplier In such a manner that the feet 
thereof may stand under the lowest denomination of the 
multiplicand, and in multiplying carry one for every 12 
from one denomination to another, and place the result of 
the lowest denomination In the multiplicand under its 
multiplier. 

Case 2. 

When the feet of the multiplier exceeds 12. 

Rule. 

Multiply by the component parts as in compound mul- 
tiplication and take parts for the inches as in practice. 

Questions. 

By what rule do you work in multiplication o( duodeci- 
mals when the feet in the multiplier do not exceed 12 ? 

How do you proceed when the feet of the multi- 
plier exceeds 12 ? 
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DUODECUIALS. 

Examfilca. 



1. MuUigly 5Ft. 6m. by 2Ft. Ain, 
Ft. in. 
5 6 
2 4 



1 10 
U 



Ft. 12 10 O Ans. 
2. Multiply 54/^^ lOiw. by S/*/. r<». 

•Ans. soeyy. lu*. lo" 

3» Whatis the contents of a door mea^uriog in length 
6 Ft. 9in. 3", and in width 3 Ft. 5in. 

Ans. 23//. Iwi. 7" 3'" 

Case 2. 
1. Multiply 208i'V. 8m. 4", by 24iJV. Sin. 9". ' 



i^/; 


in. 


// 


208 


a 


4 
6+4 


1252 


2 


o' 

4 


5008 


8 





52 


2 


1 


13 





6 3 



9" 



5073 10 r 3 Ans. 

2. A partition is SI Ft. loin. 4" long and 14Ft. Hin. 
5" high, how many yards does it roritain ? 

Ans. 132vrf. nft. Ain. 10" 

3. How many square feet of mof will looo shingles 
cover, when the shingles arc ^Ft. Sin, V 2'" inlengtb^ 
and bin. 3" 6"' 6"" in width ? 

Ans. 1094//,2iii. i' \V* 6"" 



175 



PROMISGUQUS EXAMPLES. 

L A. is 25 years old, B. 15 years older than A. and 
C. is 12 years older than B., the ages of B. and C. are 
required ? Ans. B. 40 years C. 52 years. 

2. A. B. and C. have 220 dollars 50 cents and are de- 
sirous to share it in the proportion of A. 4^, B. ^, and C. 
the rest, but B. is willing bis share shall be divided 
equally between A. and C, it is required what will A . B. 
and C. receive individually according to the first pro- 
portion, and what will be the shares of A. and C each 
after B's. relinquishing his share ? 

Ans. A. will receive 844.10, fi. g36.75, C.gl39.65, 
A. will receive after B. relinquishes, B. 262.47 5 
C. 8158 02 cents 5 m. 

3. A person sells a piece of cloth at 56 dollars 25 
cents and thereby loses 7i per cent, what was the first 
cost? Ans. 860.81. 

4. If A. travel by mail at the rate of 8 miles an 
hour, and when he is 50 miles on his way, B. start 
from the same place that A. did, and travel on horse- 
back the same road at 10 miles an hour, how long 
.and how far will B. travel to come up with A.? 

Ans. 25 hours, and 250 miles. 

5. Bought a quantity of cloth for 750 dollars, 5V of 
which I ifound to be inferior which I had to sell at 1 
dollar 25 cents per yard, and by this I lost 100 dollars, 
what must I sell the rest at per yd. that I shall lose no- 
thing by the whole ? Ans. 83. 15^. 

6. If 1000 bricks lie 6 inches from each other in a 
straight line and a person be employed to gather them 
up one by one, and place them on a pile which is one 
foot from the first brick, how far will he have walked 
when he shall have placed the last brick on the pile? 

Ans. 94j»f. 7 fur, ISGyds. 2ft. 

7. Three bricklayers A. B. and C. can raise the walls 
of a house in 20 days, B. C. and D. in 24, C. D. and A. 
in 30, and A. B. and D. can do it in 36 days, in what 

f 
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time can A. B. C. and D. do it togetiier, and in what 
time can each do it by himself ? 

Ans. 19^ Together, A. 108 days, 
B. 3^ days, C. 4aj days, D. 1080 days. 

8. If I would exchange 1055/. 15a, for dollars at ds. 
per piece, ducats at 11«. 4d. per piece and crowns at 
12«. 2d, per piece, and would have 6 dollars for 4 ducats 
and 3 dollars for 4 crowns^ haw many of each sort must 
I have? C Sllll^, 

Ans. < ducats 51 m, 
f crowns 400,^. 

9. A. and B. dissolve partnership and equally divide 
their gain, A's share which was 332 dollars 50 cents lay 
for 21 months, B's. for 9 months only, the adventure of 
B. is required ? . Ans. 775.83^^. 

10. If 4 years should be added to a leaseof 12 years 
yet to come, the advance rent being 720 dollars 25 cents 
pftr annum, what should be paid down for the additional 
4 years, discount being allowed at 5 per cent, per an- 
num, compound interest ? Ans. 1422.14 8m. 

11. A gate-keeper is to receive 6 cents for every 
wagon, 4 cents for every gig, 2 cents for every horse- 
man, and 1 cent for every footmin that passes the gate, 
at the year's end he found that 3150 gigs had passed, 
and that 7 gigs passed when 5 wagons did, and 4 horse- 
men passed when 6 footmen did and 5 footmen passed 
when 3 gigs did what number of wagons, horsemen, 
and footmen passed, and hqw much did the gate-keeper 
receive? /'^igs 3150. 

1 Wagons 2250. 

Ans.< Footmen 5250. 

i Hor'-emen . 3500, 

' Amount of v^W 8383.50. 

12. If a water hogshead holds 110 gallons, and the j 
pipe which fills the' hogshead discharges 15 gallons in ft 
3 minutes and the tap will discharge 26 gallons in 5 
minutes, and these were both left running one hour, 
how many gallons would the hogshead contain, and 
if the tap was then stopped in what time would the 
hogshead be filled ? Ans. 60 gallons, and 

% filled in 10 min. 



L 
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l^ROMISCUOUS EXAMPLES. Ut 

13. A. has 28 Cwt. of cotton which cost him 264 dol- 
lars, how must he rate it per pound to D. so that by 
taking his note, payable at 9 months, he may clear 
30 dollars, allowing interest at 6 per cent per annum ? 

Ans. 9 cts. 7 m. 

14. A. B. and C. in company had put in 5762 dol- 
lars, A's. money was in 5 month , B's. 7, and C's. 9 
months, they j^amed 780 dollars, which was so divided 
that ^ of A*s. was -J of B s. and ^ of^B's. was ^ of C's. 
but B. having received 2087 dollars absconded, what 
did each gain, and put in; and what did A. and 0. 
gain or lose by ti's. misconduct ? 

' A. put in 8260. 

J B. put in 8325. 



Ans. 



) C. put in gl95. 



4* C. would gain 8697.39. 

15. A. had 20 hogsheads of sugar, which he sold*" 
10 B. at 5}j per cent, loss, vvho sold ihem to C. fo'r 20 
dollars 75 cents clear-, C. parted with them to D. for 
1000 dollars, and thereby cleared 5j per cent., what 
did the sugar cost A. per hogshead? 

Ans. 848.93 5m. 

16. Suppose A. lets B. have a hogshead of sXigar of 
10 Cwt. worth 7 dollars, for 11 dollars per Cwt. ^ of 
which he is to pay in cash, B. hath paper which cost 
4 dollors 50 cents per ream, which he gave \. for the 
rest of his sa:«^ar, at 5 dollars 25 cents , which gained 
most by the bargain : vns. A. 

17. A fatlier lel't his estate. of 1300 dollars per an- 
num to his only son, but he oeing only 14 years of age, 
his guardian was to pay 100 dollars per annum for 
board, education, kc, and the surplus vyas to be put 
out to interest for his benefit, at 6 per cent, compound 
interest; now allowin.^ no loss, what sum had his guar- 
dian to pay him when he was of ag© r 

Ans n 15 dols. 33cts. 5 i. 

18. There are two colu sms in the ruins of Persipo- 
lis left standing upright, one is 01 feet above the plain, 
the other 50. Between these in a right Ime stands an 
ancient statue, the head whereof is 97 feet from the 

Q 
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summit of the hifrhcr, and 86 feet from the top of the 
lower column, and the distance between the lower co- 
lumn and the centre of the statue^s base is 76 feet ; 
the distance between the lop of the columns is required ? 

Ans. 157.+feet. 

Sound if not interrupted will move at the rate of 
about 1150 feet in a second of time. 

19. If I see the flash of a cannon fired fix>m a fort 
on the other side of the river and hear the report forty- 
j?even seconds afterwards, what distance was the fort 
from where I stood f Ans. 54050 feet. 

20. If a vessel in lime of distress shall discharge a 
gun, in what lime will the report be heard by another 
vessel, at a distance of 15 miles 7 furlongs from them? 

Ans. Imi . 12|}|sec. 

21. Hiero king of Sicily, ordered his jeweller to 
make a crown, containing 63 ounces of gold. The 
workman thought that substituting part silver was only 
u proper perquisite, which taking air, Archimedes 
was appointed to examine.it, who on pulling it into 
a vessel of water found it raised the fluid 8.2245 cu- 
bic inches, arid having discovered that the inch of gold 
weighed 10.86 ounces and that of silver but 5.85 ounces, 
he found what part of the king's gold had been changed. 
Repeat the process and inform us what part of it was 
gold, and what silver? 

. < 28.80S8 oz. silver. 
'^"^' ^ 34. 1962 oz. gold. 

22. If a mess of 6 men receive for 3 rations 7/6. of 
beef and 5/6. of bread a day, the beef cost 5i cents 
per lb, and the bread 6 cents per /6., now if the beef 
for a certain number of men cost 34 dollars 50 cents, 
what Avill it cost for bread for them ? 

Ans. S25.7I 4m. + 

23. What number is that, to which if | of ^ of ||| 
be added, the total will be 1 ? Ans, |ff§|. 

24. What is the difference between the interest of 
1000 dollars at G per cent^ for 8 years^ and the dis- 
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count of the same sum at the same rate, and for the 
same time ? Ans. The interest exceeds the 

discount bygl55.67 6n. 

25. What is the difference between the sum of the 
square root of 32 and 24, and the cube root of 67 ? 

Ans. 6.40. ^ 

26. W hat will purchase 2450 dollars stock at 105| 
per cent. ? Ans. 82587.20. 

27. A. has B'b. note for 500 dollars 75 cents with 9 
months interest due on it, for which B. gave him 5064 
feet of boards at 25 cents per ,s uare foot with 140/6. 
of tallow at 13 cents per lb, and is to pay the rest in flax 
seed at 92^ cents per bushel, how many bushels of flax 
seed must A. receive to balance the note I 

Ans. 409-^fl bushels. 

28. A father desirous to encourage his bon at school 
promises to give him 6 cents the first quarter 9 cents the 
second, increasing geometrically, he boy has now been 
at school 9 years, and wishes to know what is due him ? 

Ans. 21 dols. 6 cents. 

29. A sum of 2363 dollars 38 J ceiiis is leli to be paid 
in 5 years time, b t the person holding the nioney is wil- 
ling to pay it at the expiration of 2 yejas and 3 months 
upon being allowed discount at compound interest'at 6 
per cent, which being agreed to, what must he pay ? 

Ans. 81990.64 3m. 

30. A bond was given • n the 14th of January 1802, at 5 
per cent, per annum, for the sum of 1854 dollars 69 cents, 
on the 5th of July 1807, 285 dollars were paid < ft" and a 
fresh bond entered into for the remainder at 4| per cent, per 
annum, at the time the interest of this last was 52 dollars 65 
cents there was paid off 102 dollars 43 cenis, the old bond 
being then taken up, a new one was tiien given lor the resi- 
due, which being paid ofl' on the2Gth of October 1813, the 
bond owner gave a recci t in full for 82686. 1 6 7ra. at what 
rate then did he take interest per cent, per annum, upon 
the last renewal of the bond ? Ans. 4 per cent. 

31. A person having driven a stock of cattle to market, 
received for them all 450 dollars, he was paid at 50 dol- 
lars for each horse, 20 dollars for each cow, aiid 4 dollars 
for each sheep ; the number of cows was double the uum- 
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ber of horses ; and there were three times as many shee^ 
as cows, what did he receive for ihe horses, a hat for 
the cows, and what for the sheep, and how manj of each 
sort were there ? 

C 24 Sheep g 96. 

Ans. } 8 Cows gl60. 

( 4 Horses g200. 

32. How much gold of 17 and 24 carats fine, must be 
melted with 10 oz. of 16 carats fine and 20 oz. of 19 carats 
fine, to make a mixture of 50 oz. 19 carats fine ? 

Ans. 10 of 17 carats, 10 of 24 carats. 

33. A case of goods amounting to 230/. 5.«. sterling, is 
sold at Philadelphia at 20 per cent, advance, what is the 
amount in federal money f Ans. 812^7.87 7m. 

34. If a tower be built in the fol owing man er -^of 
its height of stone, 27 feet of brick, and ^ of its height of 
wood, what was the height of the tower ? 

Ans. 1 13 feet 4 inches. 

35. When I by disposing of a yard of cloth at 7 dol- 
lars, gain 56^ cents, what would I gain by selling 3 pieces 
which cost me 400 dollars ? Ans. 832.14|.. 

3Q. If a man buy 25 yards of lace at 30 cents for first 
yard, for the last yard 96 cents, the price of each yard 
increasing in arithmetical progression, what did the 
whole atriount to ? Ans. 815.75. 

37. If of two numbers 47 is the less, to which the 
other is in proportion as 9 to 4, what is their sum, an4 
the product of their sum and difference ? 

( Sum g 152.75. 

Ans. ^ Difference, 8 50.75. 

( Product of sum and dif. 88974.0725. 



THE END. 
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